B89 









DINK | 
NEES LAN 
aL 4 WS 
R00 





/X 1 N N \ 
\ x NN, N 


NNN Bas 


- 





Ns 


\ Cast Sele 
QQ \h\WUurs ,} 


ILLUSTRATED. 


Seat ays yes A WEEKLY. JOURNAL OF XA 






\¢q | 
WN 


SQ - : 
(WG 


3 


XW GG 


A\ 
NN 
Ss \ 
) YY is 
AS SY 
\ SN 


\ 


D0 NN) 


cr. 


\ 









> 
ine 


Electric Light, Power, Telephone, Telegraph # Scientific Progress. 











VOL. 15, No. 7.) 
WEEKLY. j 


NEW YORK, SATURDAY, OCTOBER 12, 


1889. 





Copyright, 1889, by Exzcrrica. Review Pusiisnine Company, 13 Park Row, New York. 


} $3 per annum. 
Single Copies, 10 Cents. 





Entered at Post Office, New York, as Mail Matter of the Second Class. 








The Slattery Electric Meter. 

We illustrate in the Review this week the 
ittery meter, manufactured by the Fort 
Vayne Electric Company, for which a much 
ider range is claimed than has been attained 

other forms. The readings are direct, in 
mp-hours or ampere-hours as desired, and 
re almost absolutely proportional through- 
it the whole range of the instrument. 

The general principle of this motor-meter 
the combination of two angularly disposed 
jils carrying primary and secondary altei- 
iting currents, the field of force resulting 
rom the lag of phase as between the two 
ils, with a movable portion or armature 
ynsisting of a very light cylinder of copper. 
he small amount of inertia possessed by 
his cylinder permits it to start with a 
ad as low as one 650-watt lamp. 
he secondary coil is naturally of low 








convenience of registering, but the atmos- 
pheric resistance of such vanes does not fol- 
low the same law as above, since the retard- 
ing effect becomes more and more dispropor- 
tionately great as the speed rises. In the 

lattery meter, however, the vanes are con- 
structed with jack-knife blades, which close 
on the vanes as the speed increases, thus re- 
ducing the exposed surface, and allowing the 
speed to increase to the proper extent. The 
relations are such that the rate of increase of 
speed exactly accords with that of the cur- 


rent, and great accuracy is thus attained. 

In our illustrations Fig. 1 isa general view 
of the complete meter, with its cover re- 
:noved, the latter being shown in Fig. 2; 
Fiz. 3 is a general view of all the component 
parts of the meter ready for assembling, and 
Fig. 4 is a simple outline elevation showing 
the arrangement of the vanes for automatic 
adjustment of their exposed surface. As the 
speed rises the centrifugal force causes the 





Fic. 1.—Tue Siattery Evecrric MeteR MANUFACTURED BY THE ForT WAYNE 
ELectric CoMPANY. 


resistance, and one form is very quickly and 
conveniently made by nearly dividing a 
polygonal shell of copper by saw cuts into 
parallel sections, leaving, however, a mid- 
rib to support the sections. By this means 
coolness, and the prevention of eddy currents, 
are obtained. The loss of energy in this 
meter is so small as to be practically neg- 
ligible, an important element in a large in- 
stallation. The sensitiveness of the meter 
may be increased by the addition to the cop- 
per cylinder of very light iron discs attached 
to its periphery in planes normal to the axis, 
as shown in the cut, though these are not 
essential. These meters are now being made 
and shipped in large quantities. 

An ingenious method is adopted to make 
the rotation proportional to the current. In 
electric motors in general, the speed of rota- 
tion increases practically as the square of the 
current. For meter work retarding vanes 
are often adopted to reduce the speed for 





pivoted outer blades to swing back and over- 
lap the inner blades, thus reducing the sur- 


face. 
——_ #2 oe —— 


The Electrical Accumulator Company, 
in availing itself of the decision of Judge 
Coxe sustaining the Faure patents, recently 
filed bills in Equity against Henry B. Thayer 
and the Western Electric Company of New 
York, who had been using a secondary bat- 
tery made by the Woodward Electric Com- 
pany of Detroit, commonly known as the 
‘* Detroit Battery.” A preliminary injunc- 
tion was asked for and granted by Judge 
Lacombe on October 4th. The same com- 
plainant about the same time filed bills in 


Equity against the Citizens’ Electric Ilumi- 
nating Company of Brooklyn, who were 
using a battery made by the Mutual Electric 
Manufacturing Company of Brooklyn, alleg- 
ing infringement of patents of Faure and a 
key-lock patent of Sellon. The preliminary 
injunction asked for in this case was also 
granted by Judge Lacombe, 





| 
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The Incandescent Lamp Suit Against 
Edison Dismissed. 

A decision was rendered in the Westing- 
house versus Edison suit last Saturday, Jus- 
tice Bradley dismissing the suit. This suit 
was brought in the U. 8. Circuit Court at 
Pittsburgh, the Consolidated Electric 
Light Company, which owns the Sawyer- 
Man patents, and which in turn is owned | 
by the Westinghouse Electric Company, | 
bringing the suit against a local Edison 
Company at McKeesport, Pa. The claim | 
was made that Edison infringed a patent of 
Sawyer and Man. Some extracts from the | 
decision were telegraphed as follows : 

‘We are not satisfied that Sawyer and | 
Man ever made and reduced to practical | 
operation any such invention as is set forth | 
in the patent in suit. The evidence as to | 
what they did up to 1879 is so contradictory | 





vacuum within a globe made’of-one piece of 
glass. This discovery made electric light- 
ing practical in houses and cities. This dis- 
covery is traced in growth in both the Edi- 
son patents. 

** What was the object of all the experi- 
ments made by Sawyer and Man and others ? 
Was it not to make an electric lamp that 


| could be successfully used by the public and 


have a commercial value ? Did they succeed 
in making such a lamp, or in finding out 
the principle on which it could be made ? 

Je do not so read the evidence. The bill 
must be dismissed.” 

Mr. Westinghouse in an interview is re- 
ported as follows: 

‘This decision leaves the Westinghouse 
Company just where it was before, and can- 
not under any circumstances affect it ad- 
versely, although, of course, we would have 
much preferred a different result. We have 
strong hopes of obtaining a favorable decision 
from the Supreme Court on appeal, but what- 
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and suspicious we can with difficulty agree | 
to the conclusion sought to be drawn from | 
it. Weare not satisfied that they ever pro- | 
duced an electric lamp with a burner of | 
carbon made from fibrous material, or any 
material, which was a success. During 1878 | 
and 1879 they obtained 19 electric lamp | 
patents, and not one of them contains a hint | 
of such an invention as that contained in the | 
patent in suit, which was not applied for until | 
1880. The application for the patent in suit | 
was not made until a year after their experi- | 
ments ceased and after the inventions of | 
Edison had been published to the world. 

‘* Suppose they did construct a lamp with | 
burners of fibrous material which continued 
to give light for days, or weeks or months— 
were they a successful invention? Would 
any one purchase them now? Did they not 
lack an essential ingredient, and did they go 
any further in principle, if they did in de- 
gree, than lamps constructed before? It 
seems to us that they were following a 
wrong principle. The t discovery in 
the art was that of adopting high resistance 
in the conductor. with a small illuminating 
surface and a corresponding diminution in 
the strength of the current. This was done 








by Edison with filamental conductors in a 


| ents. 


E.Lectric METER.—(See page 2.) 

ever happens, our company will still be able 
to manufacture and sell incandescent electric 
lamps as freely as it did before, and our cus- 
tomers can continue to purchase them of us 


with perfect safety. The worst that can 
happen is that the incandescent lamp shall 
be finally declared public property, as is al- 
ready the case with the arc lamp. It should 
be remembered that this decision affects only 
one of our many patents. We own several 
others covering essential detailsin the manu- 
facture of incandescent lamps, which we feel 
confident of sustaining, and which all users 
and makers of lamps not licensed by us must 
infringe. While this decision is against us, 
it is not in favor of Mr. Edison or his pat- 
The business and profits of the West- 
inghouse Electric Company will not be ad- 
versely affected by this decision. 

Mr. Edison, who returned from Paris on 
Sunday, was of course greatly pleased over 
the decision. He said: 

‘“‘When I went to Pittsburgh and saw 
what an intelligent old man Justice Bradley 
was I went to Europe in perfect security. I 
have 150 suits against Westinghouse and 
there must be a settlement soon. The 
Supreme Court. I am confident, will affirm 
Tustice Bradley’s decision.” 
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Elihu Thomson’s Induction Experiments 
at the Paris Exhibition. 


Our contemporary The Telephone, London, 
says: Theaction of currents upon other cur- 
rents was discovered by Ampére in 1820, a 
short time after the fundamental experiment 
of ’Oerstedt. The famous French philosopher 
has summed up all the principles in an ap- 
proved law, which bears his name and which 
enables one to foretell the nature of the ac- 
tion, and the importance of that effect for 
two currents of whatever form, and also the 
effect of a current upon itself. Ampére, 
however, for some reason did not give at- 
tention to one of the most interesting cases, 
that of the action of two currents in which 
the second is induced by the first. Previous 
to the time of his researches the existence of 
induction was not understood. Even after 
the discovery by Faraday in 1830, the ques- 
tion was allowed to remain entirely uninves- 
tigated, and the purticular effects were 
studied for the first time, in 1884, by Prof. 
Elihu Thomson, who called attertion to 
them before the American Institute of Elec- 
trical Engineers. Since that time he has 
studied them, developed them, and _ suc- 
ceeded, by means of alternating current 
machines, which are so largely used to-day, 
in performing a number of the most inter- 
esting experiments which excite the admira- 
tion of experts and the astonishment of 
the numerous visitors who resort to the 
gallery of liberal arts at the International 
Exhibition at Paris. Mons. Hospitalier thus 
explains these experiments. 

**Let us examine, in the first place, the 
general principle upon which these experi- 
ments are based. When a core of iron is 
surrounded by a coil, traversed by an alter- 
nating current, it becomes magnetized peri- 
odically, first with one pclarity and then 
with the other. This produces a flow of 
magnetic force which, starting from zero, 
increases, reaches a maximum, decreases, 
falls to nothing, changes its sign, and passes 
again through the same phases, but in an 
opposite direction. 

‘* With a suitable alternating current ma- 
chine these alternate forces change their sign 
very rapidly, as often as two or three hun- 
dred times per second. 

“If we now place above the iron core a 
copper ring in a plane parallel to the lines 
of magnetic force, the variable flow traverses 
this ring, inducing intensely strong currents, 
and these currents develop, so that if we 
hold the ring in place for some minutes the 


effect is to raise the temperature of the ring. 


until it cannot be held by the hand. Lenz’s 
law tell us that the induced currents will be 
of such a sign at any instant that they 
oppose the variations of the force proposed 
by the primary coil or its inductor. Re- 
duced to this simple phenomenon, the in- 
duced current will lag behind the inducing 
one a quarter of a period, and with these 
conditions the sum of the attractions will be 
exactly equal to the sum of the repulsions ; 
there will be no attractive or repulsive action 
between the two circuits on account of this 
uniformity. In fact, is it not thus that the 
current induced in the secondary opposes 
itself as soon as it is set up, by reason of the 
phenomenon known as self-induction ? The 
resulting induced current is retarded or de- 
layed a certain fraction of a period, and 
uniformity no longer exists. The sum of 
the attractions is then less than the sum of 
the repulsions ; the repulsion predominating 
is sufficient to hold the ring suspended in 
space against the force of gravity. This 
repulsion is so strong tbat it is impossible to 
lay the ring or dise of copper on the magnet 
core, or rather on the case in which the core 
is concealed, and leave it by itself. It is 
really marvellous to see flying off at a tan- 
gent all these objects placed on the table, 
which persistently refuse to remain there 
when left to themselves. This experiment 
can be made in a different form ; on slipping 
a ring of copper over the magnetic core, 
excited by an alternating current, nearly as 
far as the middle point of its vertical length, 
this ring, if left to itself, leaps up vertically 
and raises itself as far as 40 centimeters 
above the magnet core. These experiments 
deal only with electro-dynamic repulsions ; 





we can complicate the phenomena, and pro- 
duce very peculiar rotations by creating an 
unsymmetrical: field. To effect this we 
place upon the magnet core a half disc of 
copper, which covers exactly half of it. 
The induced currents in this disc act as 
perfect magnetic screens, almost completely 
preventing all flow of lines of force in the 
region above it. If we place near the mag 
net core, in the region where the periodic 
magnetic field has been partially suppressed, 
a copper disc, mounted on a pivot, this disc 
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is repulsed in the region where the flow is 
strongest. It dips and revolves rapidly 
around its vertical axis. 

“ The same phenomenon of rotation is also 
produced by an inductive apparatus having 
a much smaller core placed under one-half 
of the disc, care being taken to so place a 
screen that one of the sides is placed radially 
to produce an unsymmetrical field. The di 
rection of rotation is toward the screen. 
We may also obtain rotations and repulsions 
by means of a hol‘ow cupper ball placed in- 
side a glass vessel filled with a certain quan- 
tity of water. The ballis repelled, and at 
the same time exhibits a movement of rapid 
rotation, which is quite inexplicable to those 
who are not conversant with the phenomena 
of induction that cause it. 

‘‘ The same copper ball placed on a nedes- 
tal, the half disc screen being, of course, 
concealed in the cover, performs on this 
platform various movements, rolling. stop- 
ping, changing its position, etc., the differ- 
ences depending on the relative positions of 
the screen, of the core, of the ball, and of 
plane on which it moves. We can also 
make the ball revolve in one place, and upon 
its own axis, by placing it on a rectangle of 
copper forming a screen on which is a de- 
pression or hollow of spherical form, in 
which the lower part of the ball rests, so 
placed that the repulsions are not strong 
enough to force it out. 

‘*A last experiment—and it is no less re- 
markable—demonstrates the phenomena of 
repulsion and induction ina striking manner. 

“The ring is replaced by a small, round 
coil of insulated wire, the ends of which are 
connected to an incandescent lamp. The 
whole is then put into a vessel filled with 
water placed above an induction apparatus. 
When the alternating current is sent through 
this induction apparatus, the lamps lights up. 
as long as it is under the influence of the 
electro-dynamic repulsions, and tends to rise 
to the surface, stopping at an intermediate 
position, so that the repulsion and hydro- 
static pressure balance the weight of the 
lamp and the coil. This lamp. burning 
under water without any connection what- 
ever, is one of the most beautiful and strik- 
ing experiments one can imagine or employ to 
show the induction phenomens at a distance, 
and the possibility of their transmission 
through a variety of media.” 





The Electric Light in Burmah. 

Major E. C. Browne, an Englishman, 
writing about the acquisition of Burmah by 
the British, describes the effect upon the 
natives of the first exhibition of the electric 
light. ‘‘A great ray of soft light,” he says, 
‘* shoots across the heavens from horizon to 
horizon. A flood of light is cast on a spot 
in the village, but it is off with more than 
lightning rapidity to illuminate another. 
The village is illumined. It visits every 
portion of it,and seems to enter at the doors 
and windows. At first the people rush away, 
but finding that in many cases the light fol- 
lows they throw themselves down with their 
faces totheearth. In afew minutes the village 
and river banks are cleared, and the terrified 
people take refuge in the bush or at the backs 
of the houses. 

‘*But this only lasts a very short time. 
Curiosity is stronger than prudence. So far 
the light has struck no one dead. Perhaps 
it may be harmless, so the children, clinging 
to each other, venture into the glare, then 
run to their mothers’ arms screaming half 
with fear and half with delight. Some of 
the big boys then rush out, have a good 
stare, and having dared so much once more 
disappear. The ladies seem to gain confi- 
dence next to the children. Their curiosity 
cannot be restrained any longer, so they get 
together in groups and hide their faces, and 
scream and giggle. Some of the more 
cheeky ones actually put out their tongues at 
us and begin dancing and gyrating about. 
The men, last of all, moodily emerge from 
their cover, and still, not half liking it, walk 
cautiously about, and gradually the village 
is gay.” 


























Fie. 4.—THeE SLATTERY METER.—OvT- 
LINE OF VANES. 


San Francisco, Cal.—Articles of incorpor- 
ation of the Pacific Power Company have 
been filed in the County Clerk’s office. The 
company is organized for the purpose of es- 
tablishing electrical and other power plants 
in this city ; directors, John J. Haley, J. 
Wm. Lucas, J. J. Clarke, E. T. Steen, Wm. 
H. Birch, F. A. Huntington and E. C. K. 
Royce; capital stock, $5,000,000, divided 
into 500,000 shares. 





Fie. 5.—Repucep Cut oF SLATTERY 
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f£alem, Ore.—The Columbia and Nehalem 
Railroad Co.; to operate a railroad and tele- 
graph line from a point near the mouth of 
Milton Creek, Columbia county, to a point 
pear the mouth of Oak Ranch Creek ; princi- 
pal place of ‘usiness, Portland; capital 
stock, $250 000; James Markle, Jr., E. J. 
Jeffery, J. C. Carson, A. Kinney, C. Rock- 
well, D. C. McKercher, H. Alger and F. A. 
Moore, incorporators. 





Chicago, Ill,— Southwestern Telegraph 
Company; to construct and operate tele- 
graph lines in Illinois and other States ; capi- 
tal, $50,000; incorporators, W. 0. Hall, 
F. P. Meynberg, J. Howland, Slivera and 
Y. C. Spencer. ' 


Detroit, Mich.—The Short Electrical 
Railway Company has filed articlesof assu 
ciation with the county clerk. Its capital 
stock is $1,000,000, with $500,000 paid in. 
The incorporators are Sidney H. Short, N. 
B. Abbott, Chas. J. Tracy, George W. 
Stockley, Charles F. Brush? Wells W. Leg- 
gett, and J. Potter, of the Brush Light Com- 
pany, Cleveland The object of the com 
pany is to manufacture and sel] supplies for 
electrical railways. 


Mansfield, Mass.— Three new electric light 
companies have been incorporated respec- 
tively in Mansfield, Braintree and Fox- 
borough. William A. Stiles is president 
and Henry N. Bates, and these, with Me! 
ville P. Morrell, constitute a majority of the 
board of directors. These companies are 
supposed to be factors in behalf of th 
Westinghouse in the contest which is going 
on between that company and the Thomson 
Houston people. 


New York City.—The Phenix Electric 
Light and Power Company, for supplying 
electricity for light, heat and power pur- 
poses in the cities of New York and Brook- 
lyn and other places in the United States, 
filed articles of incorporation with the 
Secretary of State at Albany. The capita! 
is $500,000. The incorporators are George 
P. Valentine, C. W. Platt, E. L. Johnson, 
and James B. Lathrop, of New York, and 
James W. Purdy, Jr., of Brooklyn. 


Pittsburgh, Pa —A charter was grante« 
to the Maple Creek Telephone and Telegraph 
Company ; capital, $3,000. The company 
will operate lines from Pittsburgh through 
lower St. Clair, Baldwin, Jefferson and 
Snowden townships, in Allegheny county, 
and through Union, Carroll, Fallowfield, 
Nottingham, Somerset and Pike Run town- 
ships, in Washington county. The share- 
holders are as follows: James B. Oliver, 


.Geo. T. Oliver, Jobu Phillips, David B. 


Oliver, Raphael Sargent and Horace Crosby. 


Camden, N. J,—Articles of incorporation 
were filed in the office of the Camden county 
clerk by the Haddonfield Electric Light and 
Power Company. The capital stock is 
$25,000, with $1,000 paid in. The objects 
of the company are to construct, maintain 
and operate works for the manufacture, 
supply and distribution of electricity. The 
incorporators are Frederick Sutton, Amer- 
icus R. Underdown, Walter E. Hunt, Bow- 
man H. Shivers, John R Stevenson, Nathan 
Lippincott, John H. Bell, Samuel Dunbar, 
Wm. C. Jones and Charles H. Mann. 


Spokane Falls, Wash. — Chester Glass, 
George E. Adams, Patrick D. Byrne, W. H. 
McFarlan and Frank D. Stanley filed articles 
of incorporation in the auditor’s office for 
the organization of the New York Invest- 
ment Company. The capital stock of the 
corporation is $200,000. The object of the 
corporation is to construct aud operate street 
railways to be operated by cable, electricity, 
steam or horse-power ; to construct pecessary 
works to furnish and operate light or power 
by electricity or gas, and to construct and 
operate telegraph and telephone lines in 
Spokane Falls and throughout Spokane 
country. 


Detroit, Mich.—Articles of association of 
the Detroit Electric Light and Power Com- 
pany, which will operate the patents of the 
Jenney Electric Light Company, of Fort 
Wayne, Ind., were filed recently. The co.x.- 
pany has a capital stock of $300,000. The 
stockholders are R. T. McMonald, of Fort 
Wayne, representing the parent company ; 
F. F. Palms, W. P. Ratigan, A. Michenfel- 


der, R. T. McDonald and A. L. Dudley, 


Joseph B. Moore, George M. Vail, Gilbert 
W. Lee and G. H. Hammond, Jr., W. B. 
Moran, trustee; Andrew Hair, George E. 
Fisher and W. P. Fitzgerald. The company 
will furnish lighting by the arc and incan- 
descent systems. 
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Improved Lathe. 


The machine illustrated in the Review, 
this issue, represents an 18-inch by 6-foot 
Cabinet Fox Monitor, manufactured by 
Lodge & Davis Machine Tool Company, of 
Cincinnati, Ohio, and is designed chiefly for 
brass workers, and has found popular favor 
in electrical factories. Our practical readers 
will be interested in the following descrip- 
tion: The spindle is driven by a four grade 
cone pulley, the largest diameter is 10 inches 
for a 244 inch belt, and is back geared 91g 
to1. The front bearing of spindle is 2,, 
inches diameter by 43g inches long. The 
boxes are of the best phosphor bronze, the 
end of spindle is threaded to receive face 
plate or chuck, and has taper hole for center, 
and with the center in the turret, and hand 
rest accompanying, machine may be used as 
a hand lathe. The thread chasing bar is 
very stiff, being 2,4; inches diameter, and 
has substantial bearings bolted to back of 
bed ; the front bearing of chasing bar can be 
moved along the bed to accommodate posi- 
tion of chasing head when operating on work 
held in chuck or on centers. The pitch of 
the thread is obtained by a leader geared two 
to one into spindle at rear end of head, the 
leader engaging with a follower on chasing 
bar, one leader and follower to cut 114 
threads per inch, also one hob to cut fol- 
lower, go with each machine. The chasing 





dle having an automatic engine feed, with 
three changes, driven by 1-inch belt, and 
reverse from right to left by a lever in the 
apron. 

The makers of the machine guarantee the 
workmanship and material to be strictly 
first-class, and equal to any in market. Its 
weight is 2,200 pounds. 

—-- 

Chicago, Ills. —The Secretary State of has 
issued a license to incorporate the Electric 
Street Ruilway Company at Chicago ; capi- 
tal stock, $200,000; to build and operate 
street railways. Incorporators, Edward Blix, 
William Kron and W. A. Paulsen. 


Boston.— Under the general corporation 
law the Braintree Electric Company, the 
Mansfield Electric Company and the Foxboro 
Electric Company bave been chartered. each 
with a capital of $10,000, Wilber A. Stiles 
being president and Henry N. Bates treasurer 
of each. 


Waukesha, Wis.—The Waukesha village 
board adopted a resolution favoring the 
granting of a franchise for an electric street 
railway. and an ordinance will be presented 
at a meeting of the board, to be held the 
17th, to further the enterprise. Fitch and 
Jarvis are the petitioners for the franchise, 
and they propose to construct three and a 
half miles of road and have it in operation 











within 12 months. 





Morris, I11.—Morris Electric Light Com- 


pany, at Morris ; capital stock, $5,000 ; in- 
corporators, Lewis Degen, Charles H. Kusel 
and H. L. Miller. 


Haddonfield, N. J.—The board of directors 
of the Haddonfield Electric Light and Power 
Company has elected the following officers : 
President, Charles H. Mann ; vice-president, 
A. R. Underdown; treasurer, Frederick 
Sutton ; secretary, W. C. Jones. The stock, 
$5,000, has all been subscribed for, and the 
location for the plant has been purchased. 


Camden, N. J.—Articles of incorporation 
were filed in the office of the Camden county 
clerk by the McLauglin Electric Company. 
The capital stock is $300,000, with $2,000 
paid in. The incorporators are Joshua 
Pfeiffer, Robert B. Esler, Jr., of Philadel- 
phia, and William J. Coite, of Haddonfield. 
The objects of the company are to manufac- 
ture, generate, sel] and rent electrical power. 


Omaha, Neb —The Blair Street Railway 
Company has filed articles of incorporation. 
Existence dates from September 1, 1889, and 
terminates September 1, 1950. Its purpose 
is to construct, maintain and operate street 
railways with horse, electric or motor power. 
Authorized capital stock, $100,000; incor- 
porators, Jesse T. Davis, Edgar A. Stewart, 
Perry Selden, J. R. Conkling and W. W. 
Wallace. 
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IMPROVED 18-INcH SwineG, 6-Foot BED CABINET TURRET LATHE oF LopGE, Davis & Co., CINCINNATI. 


device has a tilting handle, by which the 
operator can back the arm to under side of 
bed, and prevent its lifting when in use, but 
allows it to slide freely endwise ; straight or 
taper threads may be cut. 

The turret on tooi head is nine inches 
diameter, and has six steel bushed holes for 
the reception of tvols; it also has hardened 
steel index bushings for taper end of index 
lock pin. The slide upon which turret rests 
has a longitudinal movement of six inches, 
and can be instantly changed from a lever to 
screw feed. This top slide rests upon a 
slide having a right angle hand movement, 
operated by a screw to front of machine of 
65g inches, allowing a piece 1344 inches 
diameter held in chuck, to be faced off by 
tools in turret. 

When using this hand set over, the holes 
in turret can always be brought central with 
spindle by a positive stop. The stop can be 
quickly removed when tools are to be used 
on back side of center of spindle. The slide 
has an additional cross movement operated 
by a supplementary taper slide, taper being 
derived from a bar between the ways of the 
bed ; the barcan be set by a graduated index 
to obtain any taper up to four inches to one 
foot. When used for straight work, the 
taper slide is locked to saddle by a taper tool 
steel pin, having a square head for its ready 
removal. The taper slide rests upon a sad- 





Washington, Pa.—James, George T. and 
David B. Oliver, Raphael Sargent, Horace 
Crosby and John Phillips, on September 11 | 
will make application for a charter for in- 
corporation to be called the Maple Creek 
Telephone and Telegraph Company, the ob- | 
ject of which is to maintain and operate 
telephone and telegraph lines between Pitts- 
burgh and Fallowfield, Washington county. 





Omaha, Neb.—Articles incorporating the 
South Sioux City Electric Motor Railway 
Company are filed with the Secretary of 
State. The object of the company is to build, 
equip and operate a street railway system. 
For this purpose a capital stock of $200,000 
has been authorized and subscribed. Incor- 
porators, R. M. Bowler, Frank Hunt, J. M. 
Moan, William Luther, Atler Heart and E. 
C. Palmer. 


Boston, Mass.—Charters have been granted 
the Ayer Electric Company, B. H. Hartwell, 
president ; T. T. Robinson, treasurer; cap- 
ital, $5,000 ; the Acton Electric Company, J. 
R. Bullard, president; T. T. Robinson, 
treasurer; capital, $10,000; the Needham 
Electric Company, J. R. Bullard, president ; 
T. T. Robinson, treasurer ; capital, $10,000 ; 
the Blackstone Electric Company, J. R. 
Bullard, president ; T. T. Robinson, treas- 





urer ; capital, $10,000. 


Chicago, Ill—The Enterprise Electric 
Light Company ; location Chicago ; to op- 
erate an electric light plant; capital stock, 
$100,000 ; incorporators, Melville T. Rob- 
erts, Kenneth F. Griffiths and Alexis C. Bur- 
dick. 

Baltimore, Md.—The National Electric 
Motor and Manufacturing Company, of Bal- 
timore, was incorporated; capital stock. 
$250,000. The incorporators are Robert 
E. Diffenderfer, Joseph R. Simpson, William 
C. Amos, William G. White and Geo. W. 
Walther. The object is to furnish motive 
power, ctc. 


San Francisco, Cal.—The Pacific Bell 
Telephone Company has reorganized under 
the name of the Pacific Telephone and Tele- 
graph Company. The new company’s capi- 
tal amounts to $5,000,000. The stock, fran- 
chises, lines, general rights, etc., of the 
Pacific Bell Telephone Company will be 
purchased by the new company, whose stock 
will be issued in payment for old stock. 
This combination will include a controlling 
interest of the Sunset Telephone Company, 
now sub-licensees of the Pacific Bell Tele- 
phone Company and their general business 
medium outside of San Francisco. It is the 
intention of the reorganized company to 
enter iuto a wider field of operation. The 
directors are Lloyd Tevis, John J. Sabin, 
W. F. Goad, E. 8. Pillsbury, W. C. Gibbs, 
Joseph N. Quay and John E. Hudson, 

















New Bedford, Mass. —The Ediscn Electric 
Illuminating Company will increase their 
capital stock from $100,000 to $150,000. 


Grafton, Mass —The Grafton and Upton 
Electric Company, of Grafton and Upton, 
has been granted a charter with a capital of 
$20,000. 

Bridgewater, Mass.—The Bridgewater 
Electric Light Company has been incorpo- 
rated with a capital of $15,000. Mr. F. A. 
Wyman, Boston, is president, and A. S. 
Palfrey, treasurer. 

Boston, Mass.—The Uxbridge and North- 
bridge Electric Company, capital, $20,000, 
and Randolph & Holbrook Electric Com- 
pany, capital, $15,000; Ferdinand A. Wy- 
man president, and Arthur 8. Palfrey treas- 
urer, 

Madison, Wis.—The Kaukauna Electric 
Light Company has filed articles of associa- 
tion with the Secretary of State ; capital 
stock, $30,000 ; incorporators, William H. 
Earles, Charles Kirchhoff, Jr., and Henry 
Junge. 

Shelbyville, I11.—The Illinois Water and 
Light Company, of Shelbyville; to erect 
water and light plants in Shelbyville, Mat- 
toon and B:lleville ; capital, $300,000. In- 
corporators, J. W. Lloyd, William F. Thorn- 
ton and Henry C. Robertson. 

Albany, N. ¥.—The Manhattan Electrical 
Supply Company is formed by Harry T. 
Jobnson, John J. Gorman and Patrick E. 
Kane, for the manufacture and sale of elce- 
trical apparatus. machines ard supplies in 
New York ; capital, $10,000. 

St. Louis, Mo.—The City Electric Light 
and Power Company, of East St. Louis, 
have filed articles of incorporation with the 
County Recorder. The incorporators are 
Henry D. Sexton, Steve Sexton, Anthony 
Isch, with a capital of $25,000. 

Alexandria, Va.—The Richter Electric 
Construction Company has been incorporatcd 
with a capital stock of $1,000 000. Chas. 
Richter, of Camden, N. J., is president ; 
H. L. White, of Somerville, Mass., trens- 
urer, and A. G. Gray, of Brooklyn, N. Y., 
secretary. 

New York City.—Stanley Y. Southard, 
Clarence M. Griswold and Charles M. Van 
Heusen filed at Albany articles incorporat 
ing the Crosby Electric Company, for devel- 
oping, manufacturing and selling electric 
and other appliances in New York City and 
Boston. Capital, $100,000. 


Chicago, I1].—Chicago and Western Rail- 
way Company, Chicago; to operate street 
railways in the suburbs of Chicago ; capital, 
$150,000 ; incorporators, John Morton, W. 
J. Haller, Edmund Bailey, Richard H. 
Dakin and E. U. Fleishmann. Electricity 
will probably be the motive power. 


Madison, Wis.—The Kaukauna Electric 
Light Company has filed articles of associa- 
tion with the Secretary of State; capital 
stock, $30,000 ; incorporators, William H. 
Earles, Charles Kirchhoff, Jr., and Henry 
Junge. The Milwaukee Investment Asso- 
ciation has filed articles of dissolution. 


Pittsburgh, Pa.—The Equitable Electric 
Railway Construction Company, a corpora- 
tion which will apply for a charter on Octo- 
ber 9. Messrs. William Stern, Isaac H. 
Silverman, Philip Silverman, George D. 
Levy, A. H. Chadbourne, William Hazelton 
and W. A. Stadelman are the incorporators. 


Springfield, I11.—Articles of incorporation 
have been filed for the Southwestern Tele- 
graph Company of Chicago. Its object is 
to construct and operate telegraph lines in 
Illinois and other States. Capital stock, 
$50,000 ; incorporators, W. O. Hall, F. P. 
Meyenberg, J. Howland Silver and Y. C, 
Spencer. 
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Lieut. Bradley A. Fiske, U. 8. N., will 
deliver an address before the Franklin Insti- 
tute, January 20, 1890, on ‘‘ Electricity in 
Warfare.” Other lectures of interest to elec- 
trical workers will be one by Dr. Louis 
Duncan, entitled ‘‘ Modern Conception of 
Electricity,” one by Capt. Eugene Griffin on 
‘* Electric Railways,” and one by R. W. 
Pope on “ Electricity, its Past, Present and 
Future.” 


Professor Sylvanus Thompson has pointed 
out that sparking may be very materially 
lessened, if not entirely obviated, upon open- 
ing the circuit of an electro-magnet, if the 
core is surrounded by a heavy shield of cop- 
per. Although such a device would slightly 
decrease the efficiency of such magnets, this 
might be compensated for by the increased 
safety in handling the apparatus. Any one 
who has ever opened the circuit of an electro- 
magnet of considerable size and permitted 
the current to pass from hand to hand, would 
appreciate any device which would prevent 
the momentary rise of potential. 


The American Street Railway Association 
will meet in Minneapolis October 16 and 17. 
Mr. Geo. B. Kerper, of Cincinnati, Ohio, is 
president, and Wm. J. Richardson, of 
Brooklyn, secretary and treasurer. There 
will be a committee report and discussion on 
the use of electricity on street car lines. 





The Slattery meter, described elsewhere, is 
an apt illustration of the value of simplicity 
in designing. A highly important result is 
accomplished in a manner which compels 
admiration. In devices of this character it 
may be said that poverty of complication 
always betokens wealth of merit and relia- 
bility. 


It is said a new law partnership has just 
been formed between Hon. Benjamin Butter- 
worth, Benton J. Halland Frank T. Brown. 
Each of the two first named was formerly 
Commissioner of Patents, while Mr. Brown 
has been for a long time principal examiner 
in the divisions of are lighting, electric sig- 
naling, telegraphy and telephony. We heat 
the new firm start under especially happy 
auspices. They have our best wishes. 

The famous incandescent lamp suit was 
decided on Saturday, the opinion having 
been handed down by Justice Bradley of the 
Supreme Court, during a session of the U.S. 
Circuit Court at Pittsburgh. The full text 
of the decision has not reached us. From 
our telegraphic extracts of the decision, 
however, it would seem that the patent sued 
upon, @. e., the Sawyer-Man patent for fibrous 
carbon filaments, bas been declared invalid 
on the ground that Sawyer and Man were 
not the original and first inventors of the 
improvement. The opinions of several of 
the interested parties are published in another 
column. 


THE PAY OF PATENT 
EXAMINERS. 

Commissioner of Patents Mitchell has 
struck the keynote in reflecting upon the 
wretchedly insufficient salary attached to 
the position of an Examiner in the Patent 
Office. The salary is practically no higher 
to-day than it was a quarter of a century 
ago; while the fields of invention have 
spread over such a bewildering area that he 
must truly be an exceptional man who can 
survey it with anything like familiarity. It 
is a shame that Congress will not act in this 
matter. The position of an Examiner is a 
most important one and requires men with 
exceptional ability, great knowledge of the 
sciences and industriesof the whole world, 
tenacious memory, and a host of other quali- 
fications which make the services of their 
possessor. far more valuable to firms and 
corporations outside the Patent Office. The 
result is, and must be, frequent resignations 
from a service that really should be a life 
tenure. It is an injustice to the whole 
community of inventors whose work has 
done so much for this favored country, and 
Congress ought in all fairness take such 
measures as will insure the retention of such 
men in their positions. 


OFFICE 


THE UNITED STATES SIGNAL 
SERVICE. 

On the 1st October a number of transfers 
of officers of the signal service were made. 
The military telegraph linesin Massachusetts, 
Rhode Island, Virginia, North Carolina and 
Florida, are placed in charge of Lieut. John 
P. Finley who is stationed at Boston, and 
the office at Woods Holl, Mass., heretofore 
in charge of Lieut. Wright, is closed. The 
lines in Montana, Dakota, Wyoming and 
Utah are in charge of Lieut. John C. Walshe, 
at St. Paul, Minn. ; those in Arizona in charge 
of Lieut. Greene at Prescott, while the lines 
on the Pacific coast are under the manage- 
ment of Lieut. Jas. A. Swift, whose head- 
quarters are at Ashland, Ore. 

Professor Cleveland Abbe, the chief me- 
teorologist of the signal office, will sail this 
week with the government expedition which 
goes out to observe the total eclipse of the 
sun on the west cost of Africa on the 22d of 
December. His special object is to study 
f the air currents at sea. The expedition will 
be out about six months and the entire time 
will be devoted to scientific research in many 
directions, including investigations in at- 
mospheric electrical phenomena. The naval 
cruiser ‘‘ Pensacola,” which takes out the ex- 





pedition, is well fitted with electric apparatus. 





ELECTRICITY AS A RAILWAY 
SAFEGUARD. 

In our editorial comment last week on the 
application of the electric telegraph to secur- 
ing safety to railway trains, we called atten- 
tion to the well known block system now 
in regular use on some of our railways and 
on many in Europe. Continuing on the sub- 
ject of safe-guards, there is also another 
system which is even more direct and flexi- 
ble which is now and has for a long time 
been in use on the Lehigh Valley R. R. We 
allude to the system known as the Induction 
Railway Telegraph, devised by Messrs. 
Edison, Smith, Gilliland and Phelps. In 
this an unbroken line extends along near the 
railway, and by inductive influence is made 
the means of direct communication with 
every train on the line whether in motion or 
stationary. Instruments areon the baggage 
car and an operator in attendance. 

The device works well, and a complete 
system of instant communication between 
any two trains or any train and the train 
dispatcher is thus at hand. It matters not 
that the train to be signaled is running ata 
rate of 60 miles an hour, it is as easy as 
if it were standing. 

Undoubtedly, the use of thissystem would 
have prevented the recent accident onthe New 
York Central Railroad. When the leading 
train was obliged to slow up its speed, it 
could have telegraphed with the greatest 
ease to the train behind, which also would 
have then slowed up, neither train coming to 
a dead stop until it became necessary. 

But the induction system like the block 
system cannot be installed for nothing. 





THE UENSUS. 

Mr. A. R. Foote, the newly appointed 
electrical expert of the Census Bureau, ex- 
pects to be in Washington by November ist 
to assume the duties assigned him. He has 
written to anumber of the principal electric 
companies requesting suggestions as to the 
plan to be pursued in collecting proper in- 
formaticn, and will defer the preparation of 
a definite plan of operation in order to avail 
himself of the advantages of such advice as 
his correspondents may give. Mr. Foote’s 
division of the census work will embrace 
matters pertaining to electrical appliances 
and electric light and power. The principal 
lines of inquiry will relate to the capital in- 
vested ; number of employés and wages 
paid ; kinds and value of materials used ; 
kinds and value of articles produced ; re- 
sults accomplished, and such facts showing 
the history and growth of the business during 
the last decade as may be advisable to pub- 
lish and of value to parties interested. 

The collection and compiling of information 
relating to telegraph and telephone industries 
will be made by another division of the 
office under the jurisdiction of Prof. H. C. 
Adams, of the Michigan University, who 
has control of all matters concerning 
transportation. The idea of the office seems 
to be that the operations of transporting coal 
by a canal boat ; passengers by limited ex- 
presses ; messages by electric telegraphs, and 
oral speech by undulatory vibrations are so 
nearly identical] that they belong in the same 
class. Much of the work in this division 
will be done by Mr. A. E. Shuman, who 
performed similar duties in the last census, 
and is very efficient. 

The chief clerk of the Census Bureau is 
Mr. A. F. Childs, an old commercial and 
military telegraph operator, who has had 
much experience in important government 
positions in which he has shown good execu- 
tive ability.., 





On Monday of this week the Julien 
storage battery cars commenced running on 
the regular winter service schedule of the 
Fourth avenue line, New York. There are 
ten cars in daily use, the first one starting 
out at 6.30 A. M., and the last one returning 
at 9.30 p.m. Each car will make five 
round trips per day, about 60 miles, ex- 
changing batteries at the end of each trip. 
The transfer of batteries takes only from 
two to four minutes, the Julien Company 
having special facilities for doing this work 
quickly. 





A NEW VOLTMETER. 
The new voltmeter exhibited by Prof. 
Perry at the rccent meeting of the British 
Association for the Advancement of Science 
certainly has the merit of extreme simplicity; 
and coming from the source it does, we 
should naturally expect to find it accurate 
and reliable. From a description of it in 
the English journals we gather that, like 
the now familiar instruments of Messrs. 
Aryton & Perry, this voltmeter depends on 
the untwisting of a metal strip, when longi- 
tudinally elongated. In this particular in- 
strument the ‘‘ new departure” consists in 
the peculiar form of the metal strip. It is 
best described by its mode of manufacture. 
A flat ribbon of metal is firmly held at both 
ends and heated red-hot, when it is grasped 
by the center and twisted round axially a 
number of times, in which position it is 
allowed to cool. It will at once be seen that 
any longitudinal strain will cause this cen- 
tral point to rotate, and it is to this central 
point that the pointer is attached. In practice 
it is found that a great angular deflection of 
the needle is caused by a very slight elornga- 
tion of the ribbon, which when mounted is 
permanently adjusted under such a strain 
that the pointer has made one complete 
revolution. By passing a current through 
the ribbon it will become heated and conse- 
quently proportionally elongated, and the 
relief thus afforded to its permanent strain 
will cause the pointer to rotate backwards. 
As an alternating current instrument it 
would seem to possess the advantages of 
simplicity and portability; if to these can be 
added accuracy and wide range it will fill a 
long-felt want. 


AN ELECTRICAL DICTIONARY. 


A comprehensive dictionary of electrical 
words and phrases is something that has 
been demanded since electricity first came 
into commercial importance, and with the 
increase in electrical literature in the last few 
years it is rather remarkable that not until 
the present time has the want been filled. 
It has been left for Edwin J. Houston, A.M., 
to compile the book which is called a ‘* Dic- 
tionary of Electrical Words, Terms and 
Phrases,” and his work is such as to call for 
the highest commendation. The obstacles 
in the way of success, from the peculiar cir- 
cumstances under which a large number of 
electrical terms and phrases have originated 
and from the fact of the same terms being 
employed with different meanings and new 
terms springing into existence almost daily 
as demanded by the exigencies of the occa- 
sion, have been as far as possible overcome, 
and the result is a work which is broader in 
its scope than a dictionary simply, having 
more the character of an encyclopedia. 

In the discussion of words, terms or 
phrases the plan has been followed of giv- 
ing first a concise definition ; second, a brief 
statement of the principles of che science 
involved in the definition, and third, where 
possible and advisable, a cut of the apparatus 
described or employed in connection with 
the word, term or phrase defined The 
difticulty in regard to the proper catchword 
under which to place a phrase in the alpha- 
betical arrangement has been largely obvi- 
ated by the free use of cross references. The 
value of the book to the outside public and 
to beginners generally might perhaps be 
increased if, in the case of the more un- 
common or strictly technical words, the 
generally accepted pronunciation were 
given, but as it is the book is one which 
every student of the science will find in- 
valuable and which will doubtless also 


supply to the public generally the informa- 
tion for which the universality of electric 
applications has made it eager. [** A Dic- 
tionary of Electrical Words, Terms and 
Phrases,” by Edwin J. Houston, A.M. 
Published by the W. J. Johnston Cumpany, 
Limited, New York, 1889.] 





Mr. Timothy Cornwell, for 30 years con- 
nected with the New York Belting and Pack- 
ing Company, died suddenly of paralysis of 
the brain at his home in Brooklyn last Satur- 
day evening. Mr. Cornwell was the father- 
in-law of Capt. W. L. Candee, and was most 
highly esteemed by all who had the pleasure 
of acquaintance with his kindly, genial 
nature. 
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~—BLEGTRICAL NEWS, 


London, Washington, Chicago and 
Boston. 


OUR LONDON LEITER, 


The British Association. — This associa- 
tion, now holding their fifty-ninth annual 
meeting at Newcastle upon Tyne, opened 
proceedings last Weduesday with the resig- 
nation of Sir Frederick Bramwell as presi- 
dent, and the inauguration of his successor, 
Prot. W. H. Flower, UC. B., LL. D., F. R. 
S., F. R. C. 8., president Z. 8., F. G. 8., 
and the director of the natural history de- 
partment of the British Museum, who de- 
jivered an address. The subject he made 
choice of may be briefly described as the ed- 
ucational uses of museums and the necessity 
of extension in order to carry out to the full 
the objects of the British Association as ex- 
pressed in its full title, ‘‘for the advance- 
ment of science.” His discourse was most 
elegant and able, and a fitting openin2 to the 
attractive programme of excursions and 
visits to various interesting works in New- 
castle and neighborhood, which has been ar- 
ranged by the local committee. 

Edinburgh Electrical Exhibition.—The cat- 
alogue of the electrical exhibition to be held 
next year in Edinburgh, arranges the exhi- 
bition into two divisions. Division 1, de- 
voted to electrical engineering and inven- 
tions, is divided into six sections, viz: 1, 
production of electricity ; 2, electrical con- 
ductors ; 3, measurements; 4, application of 
electricity ; 5, biblographic collection of 
works relating to electricity, plans, etc. ; 6, 
historical collection. Division 2 comprises 
general inventions and industries in 16 sec- 
tions, including mining and metallurgy, 
gold mining, rural industries, architecture, 
hygiene, foods and drinks, engineering and 
machinery, and woman’s and artisans’ indus- 
tries. 

The Paris Electrical Congress.—With re- 
gard to the Paris International Electrical 
Congress which hus now closed, while ad- 
mitting much important work has been done, 
and many useful decisions given, the weak 
representation of America, England and Ger- 
many has assuredly done much to damage 
the authority of the Congress. On the 31st 
ult., the French members gave a banquet to 
their foreign colleagues at the Hotel Conti- 
nentale, to which about 350 sat down. M. 
Mascart presided, and specches were also 
made by M. Cochery, ex-minister of ‘* Postes 
et Telegraphes,” M. Berger, Sir William 
Thomson and M. Abdank-Abakanowicz, the 
latter of whom, speaking for the Electrical 
Engineers, of America, invited European 
electricians to the projected Congress in con- 
nection with the World’s Fair of 1892. 

immense Dynamo Casting.—Messrs. Beard- 
more & Co., of Parkhead Forge, Glasgow, 
made another large casting lust Friday for 
the London Electric Supply Corporation, a 
shaft for the Ferranti dynamo, which will, 
when finished, be the largest dynamo in the 
world. The casting was a great success ; it 
was of Siemens’ steel and is to be hollowed 
out when cold to a diameter of 12 inches, 
and will then weigh about 32 tons. 

Telegraphing Money Orders.—The present 
week discovers a very useful post oftice re- 
form in permitting the telegraphing of postal 
orders. In addition to paying in the money 
and double the ordinary price for a money 
order, the sender has to pay for the official 
telegram and its repetition, and to send also 
an ordinary telegram to whoever is to receive 
the money, who then produces same with 
some certificate or proof as to his identity 
before he can receivethe money. At present 
the amount is limited to £10 and under, and 
the orders will be issued only at the 
principal offices of the principal towns, but 
there is no doubt, if found successful, that 
the system will be extended. 

Big Post Office Profits.—A very sensible 
suggestion in regard to increasing post office 
profits is embodied ip a letter of Mr. Benne- 
ker Heaton to the 7imes. He proposes the 
following: ** That all moneys over and above 
the present post oftice profits be devoted to 
extending, cheapening and facilitating postal 
and telegraphic communication throughout 
the empire.” The profit has usually been 
stated at £3,000,000, at which amount he 
would have it stop, but up to March, 1889, 
the amount was almost £4,000,000. 

Adopting the Electric Light.—I learn that 
the Midland Railway, who have for some 
time been using electric light in some of their 
principal trains, have now decided to use 
it on their whole service. 

Edison Entertained.—Mr. Edison was en- 
tertained at a banquet at the Hotel de Ville, 
Paris, last Monday, given in his honor by the 
Town Council, and with the guests made an 
inspection afterwards of the machinery in 
the basement by which the Town Hall is 
supplied with the electric light. The fol- 
lowing evening he was entertained by the 
Society of Civil Engineers and the next 
morning left Paris for Germany, accom- 
panied by his wife, daughter and his sister- 
in-law. Last Friday he visited the establish- 
ment of Messrs. Siemens & Halske at Berlin, 
where a number of scientists had assembled 
to witness some extremely interesting experi- 








ments with the phonograph made by Mr. 
Edison’s representatives in Berlin and Paris, 
Herr Wangemann and Mr. Hammer. 

Extensive Isolated Lighting.— Very exten- 
sive alterations and improvements are in 
progress at Drury Lane theatre and the whole 
house is now to be lighted by electricity. 
An installation is also being carried on at the 
Duke of Argyll’s principal seat in Scotland, 
Inveraray Castle, and Messrs. Laing, Wharton 
and Down inform me they are now increas- 
ing their installation of two years since at 
the Rethschilds’ mansion at Tring, which 
now consists of 25 tons of accumulators and 
is the largest private plant in this country. 

Electric Lighting in India.—Messrs. Oc- 
tavius Steel & Company, of Calcutta, the 
Indian agents for Messrs. R. E. Crompton & 
Company, recently made a proposal to the 
Calcutta port commissioners to light the 
jetties, the Hoogbley pontoon bridge and 
the wharves by means of electricity, and 
which has now been accepted. Forty-two 
2,000 candle-power arc lamps are to be dis- 
tributed. Messrs. Steel & Company made 
another proposal to the public ways depart- 
ment of Bengal that they should light up 
the Calcutta Naidans, but the offer was de- 
clined. 

Messrs. Crompton & Company will not be 
permitted to have the entire field to them- 
selves, however, as Messrs. Laing, Wharton 
and Down have sent a representative to India 
for Thomson-Houston work, and have sup- 
plied him with a large and varied assortment 
of their special and uncxcelled art fittings 
for electrical work. I hear also of another 
company, the Anglo-American Brush cor- 
poration, who are represented in the East 
by Mr. R. P. Sellon and who has already 
visited Singapore and Penang, and is now 
going to Bangkok in Siam, where the king 
has ordered electric lighting in an extensive 
way for his palace, and several Siamese 
princes and nobles are following his ex- 
ample and require electric light installations 
to be put up. 

The Telephone Ear Again.—The requisite 
permission has been granted to the National 
Telephone Company by the Prestbury (Che- 
shire) highway board to erect poles carrying 
wires along the roads towards Congleton 
from the Macclesfield boundary. This con- 
nection will bring Lancashire and Cheshire 
into direct communication with London. 
With reference to telephones, Dr. Gellé is 
calling attention on the continent to the con- 
sequences of a continual use, telling of one 
case where a most intelligent man who had 
to listen frequently for long periods together 
to telephonic communications, was brought 
to a state of nervous excitement with hyper- 
esthesia of the hearing and the ear itself, so 
that the sounds caused vertigo and ringing 
in the ears, and finally, to the persistence of 
alarming vertiginous sensations. By a com- 
plete rest the troubles were removed. 

Personal.—Mr. J. R. Williamson, M. I. 
E. E., the managing director of the Man- 
chester Edison-Swan Company, has been 
compelled, owing to ill health to give up 
his position, and is leaving immediately for 
Australia, where he will occupy himself 
with a new company now in course of for- 
mation. He carries with him the heartiest 
good wishes of his fellow directors, who will 
have some difficulty in filling the position 
he has vacated. 

New Designs in Electric Fixtures.—I had 
the pleasure the other day of being shown 
by Mr. Wharton, of Messrs. Laing, Whar- 
ton & Down, 82 New Bond street, London. 
their splendid collection of  electroliers, 
brackets and general electric light fittings. 
A later novelty is a candelebra in which the 
electric light passes through a body shaped 
as an ordinary wax candle, and the top of 
which is of a toned down color to represent 
the flame. There may be as many branches 
as may be desired. It is most ingenious and 
should have a large sale. 

Removal.—I am advised that the chief 
offices of our esteemed contemporary, Jndus- 
tries, are now removed from Manchester to 
London, and will be situated at 358 Strand, 
W.C., instead of 22 Wellington.street, W. 
C., as formerly. C. Fr. 

London, Eng., Sept. 18, 1889. 


OUR WASHINGTON LETTER. 


A Good ym rg Brightwood R.R. 
Company carried last Sunday 1,200 passen- 
gers und turned 200 more away. There 
were but six cars running. It is expected 
that when the electric cars are introduced 
that the capacity of the line will be largely 
increased. lt will be remembered that I 
expressed an opinion some time ago that the 
road would be a success. 

Another Job for the Motor.—The Registrar 
of the Treasury intends using the electric 
motor to run the machine that cuts and 
cancels notes, This is to obviate the jar 
and vibration of the walls due to the over- 
head shafting formerly in use. 

Motor Sales.—C. W. Messner, of the ‘‘C. 
& C.” Motor Company, reportsthat he has 
sold 36 horse-power in two months. One 
motor of 20 horse-power runs the presses of 
the Hvening Star. One of five horse-power 
runs a freight elevator in an uptown ewe 
stable. Among others are 50 one-eight 
horse-power fan motors, distributed through 





several of the government buildings. He 
intends operating on an extensive scale next 
summer, and will supply fans of all kinds. 

An ingenious Contrivance.—Mr. Messner 
desiring to avoid the trouble and delay of 
removing the lamp in the field circuit and 
inserting a plug whenever it is desired to 
increase the speed of the motor, has devised 
a modification of the Edison socket, in 
which, by reversing the switch, the current 
is short-circuited through the tongue of the 
socket, and the speed thereby augmented. 

The Resignation of Lieut. F. Jarvis Patten 
has been accepted by the President. It will 
be remembered that Lieut. Patten is the in- 
ventor of a number of electrical improve- 
ments, among others several systems of syn- 
chronizing motors, as well as a new type of 
alternate current motor. 

mM to notice the reasoning of Mr. 
C. C. H. (issue of Sept. 14, ’89) with regard 
to Chicago’s claim to the World’s Fair, on 
account of ‘* priority of invention,” I would 
remark that Mr. H’s argument is analogous 
to that of the gentleman who claimed the in- 
vention of the telephone because be had once 
said that they ought to ta?k by telegraph. 

Electric Decorations.—At the banquet 
given to the International Congress of the 
Three Americasat ‘**La Normandie” there was 
rather a unique decoration. In the center of 
the table there was a rectangular aperture 
filled with South American plants. On the 
four sides of the rectangle were 65 incandes- 
cent lamps in variously colored shades ; 
among the plants appeared 35 more, which 
last were affixed to sticks embedded in the 
earth of the pots, making the total 100; not 
a socket, switch or wire was visible. The 
effect was particularly fine. Secretary Blaine 
is quoted as saying that it was ‘‘ the prettiest 
table that he ever sat down to.” The credit 
of this due to Mr. John R. Galloway and 
Mr. C. W. Messner, who engineered the 
work, 

Notes.—The work on the Georgetown. 
and Tenallytown R. R. (electric) is being 
rapidly pushed.—I am informed that the 
work at the Navy Yard is delayed until the 
completion of the specifications. —The motor 
car for the Brightwood R. R. has not yet 
arrived.—The Pennsy]vania train bearing the 
delegates to the International Congress of 
the Three Americas was lighted from a 
dynamo in the baggage car. G. E. M. 

Washington, D. C., Oct. 4, 1889. 


OUR CHICAGO LETTER. 

Change of Management.—A Sunday jour- 
nal announced this week that the manage- 
ment of the Thomson-Houston Company’s 
affairs was about to fall into the control of 
Mr. B. E. Sunny, who has been for some 
months in the Thomson-Houston Company's 
office here. Manager Barton, whocameto Chi- 
cago expecting only to remain temporarily, 
will return to Boston, and Mr. Sunny will 
take charge some time between now and 
the holidays. Mr. Barton is entitled to the 
credit of placing the Chicago Electric Club 
in its present prosperous and enviable posi- 
tion, and the Club will sadly miss him when 
he has left the city. 

Chicago Electric Club.—The first of the 
fall meetings of the Club was held on Mon- 
day last, when Prof. Badt, of the Edison 
Company, read a paper on ‘‘ Magnetic 
Sounds in Electric Light Appurtenances,” 
which was illustrated by diagrams. The 
discussion which followed was participated 
in by Armstrong, Cutter, Haskins, Prof. 
Cook, of the North Western University, and 
others. 

Cash Balance.—The treasurer's report 
showed a balance, after paying everything, 
of $246.96. This was considered pretty 
well, as the report was one covering the last 
day of the quarter, when club treasuries are 
usually empty if ever. 

Merchandising the Current,— At the last 
meeting of the City Council] Alderman Cul- 
lerton introduced a resolution which was 
adopted, directing the city electrician to 
furnish an estimate of prices at which the 
city would furnish electric light to individ- 
uals or private corporations. Now the 
points are raised that it is neither competent 
nor necessary for the city todo this inasmuch 
as the former specification, it is claimed, is 
contrary to the charter provisions, and as to 
the second the companies are filling the de- 
mand with satisfactory supply, and at 
reasonable cost. When the city gets her 
streets properly lighted, then will probably 
be a good time to decide the question of mer- 
chandising electricity. 

Hitch in Station Construction.—As the 
street lighting question stands to-day there 
is a serious hitch on the South Side. While 
the other stations are progressing with com- 
mendable rapidity, the site for the South 
Side plant, next the Exposition building on 
the lake front, is held in hoe by an injunc- 
tion. The underground conduits are already 
laid to the point, and the city authorities are 
endeavoring to get this ‘‘carbuncle on the 
body municipal” removed. The Professor 
says he either wants to go ahead there, if 
possible, or if not, then somewhere else, 
pretty tolerably darned quick, because the 
days are getting short and cold weather is 
coming on. 

An Error Corrected,— A correction is 





necessary in an item which appeared in last 
week’s Chicago letter, Mr. F. W. Horne was 
reported as going into the railway depart- 
ment of the Excelsior Company. Mr. Horne 
has gone round the corner into the Thomson- 
Houston railway department, desk and all. 
Correspondents please take notice, as the 
messenger Of the Excelsior is a very light 
built person, and should not be burthened 
with lugging Mr. Horne’s misdirected cor- 
respondence to him. Write him care of the 
T.-H. Company. 

The February Convention.— Kansas City is 
preparing for the February meeting of the 
N. E. L. A. Coates’ Opera house, across the 
street from the headquarters of the Associa- 
tion—Coates’ Hotel—has been secured for the 
meetings, while the overflow trom that 
caravansary will be cared for at the Midland 
Hotel. President Weeks says the citizens 
and the electrical portion, especially, are 
wide awake and enthusiastic, and the pros- 
pects for a grand re-union are unusally en- 
couraging. 1 C 

Chicago, Oct. 6, 1889. 

OUR BOSTON LETTER. 

Personal.—Mr. George Westinghouse, Jr., 
than whom hardly any man is better known 
throughout the country, favored Boston 
with a short visit last week, arriving Monday 
evening and leaving on Wednesday. While 
in town, Mr. Westinghouse made h's head 
quarters at 620 Atlantic avenue, where are 
located the local offices of both the Westing- 
house Electric Company and Westinghouse, 
Church, Kerr & Company. 

The Janitor Was Pleased With It.—lp one 
of the large city churches a Ruhmkorff coil 
and batteries are used for the electric gas 
lighting. Some time since the Samson 
battery was introduced, and recently upon 
inspecting the apparatus the superintendent 
was told by the janitor that the new batteries 
were good and convenient and must be 
strong, because it was ready for work all the 
time. All he had to do, so he stated, was to 
turn on the gas and it was ignited immedi- 
ately without his touching the button. Upon 
investigation it was found that the circuit 
was closed and that the battery and coil had 
been working continuously for a week, 
throwing out spark after spark, but was still 
in good order. 

The Beverly and Danvers Road.—The 
Union Electric Car Company are entertaining 
to-day a large party of guests who are in- 
specting the new storage battery street rail- 
way connecting Beverly and Danvers. 
Among the party which is in charge of Mr. 
J. H. Alley and Col. E. H. Hewins, are D. 
H. Bates, vice-president of the Accumulator 
Company, of New York, Messrs. J. N. 
Keller, W. J. Denver and F. A. Houston, of 
the N. E. Telephone Company, Mr. Jobn 1. 
Baker, of Beverly, and prominent citizens of 
Lawrence, Haverhill, Worcester, North 
Adams and neighboring cities. Mr. Wil- 
liam L. Stevens is in charge of the cars, 
which will begin regular trips for public 
traftic on Tuesday. 

The Marr Construction Company.—Mr. 
Norman Marshall, formerly in charge of the 
local office of the Marr Construction Com- 
pany, has been appointed district engineer 
for the Westinghouse Company. The Marr 
Company is doing a large business in this 
vicinity, among the recent installations being 
one of 300 lights, Westinghouse direct cur- 
rent, for the Overman Wheel Company, 
Chicopee Falls; a central station plant at 
Bridgewater, where the contract includes a 
brick building, a Manning boiler and a West- 
inghouse compound engine ; a 300 light plant 
for the Hartford Woolen Mills, another of 
the same size for the Oldtown, Me., Woolen 
Mills; a 50 light plant and a Westinghouse 
standard engine for the Boston Towboat 
Company ; 300 lights at Braintree, where 
house electric lighting is becoming very 
popular, and a pole line contract at Spring- 
tield, Mass., where 300 southern pine poles 
have been put in. The Marr Company 
accomplished some quick work at the Ply- 
mouth County Fair recently at Bridgewater, 
a temporary exhibition plant being put in on 
a few hours notice and run with success. 

Boston, Oct. 7, 1889. =; 

_—oo- 
The Electrical Tricycle. 
To THE Eprror oF EvectricaL Review : 

The illustration and partial description in 
your current issue of an electrical tricycle 
invented by Mr. M. M. M. Slattery must be 
of great interest to your readers, many of 
whom believe that within a few years elec- 
trically propelled vehicles in our streets will 
be the rule rather than the exception. as at 
present. Believing that some further de- 
tails will also be of interest, allow me to add 
the information that the Slattery electrical 
tricycle is propelled by a Perret electric 
motor, manufactured by the Elektron Manu- 
facturing Company. The satisfied smile 
depicted on r. Slattery’s face as he 
bowls along is no doubt due to the fact that 
he has behind him a motor possessing in the 
highest degree the two essentials for such 
service—light weight and high efficiency. 

Yours truly, 
E. H. Curier. 








Brooklyn, N. Y., October 5th, ’89. 
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»*, The annual meeting of the Edison 
Phonograph Toy Manufacturing Company 
will be held in Boston October 17th. 


«*, Mr. J. P. McKinstry, general manager 
of the Erie Telephone Company, is putting 
down 20,000 feet of conduit, similar to the 
Chicago system being put down by Supt. 
Wilson in that city, in the city of Cleve- 
land. 


«*, Telephonic communication has now 
been completed between Stockholm and 
Gothenburg, thereby connecting the south 
and central portions of Sweden with a large 
part of the north. Stations in every town 
touched by the telephonic cable, which has 
taken nine months to construct, will be main- 
tained by the Crown. 


«**, The headquarters for the Northwestern 
Te ephone Company will be moved to St. 
Paul from Minneapolis on December 1, to 
the third story of N. H. Rogers’ new build- 
ing on Fifth and Cedar streets. The new 
$50,000 switchboard will be put in there and 
the company will be in better shape for 
business. They have leased the new quarters 
for 20 years. 


«*, A catalogue of the subscribers to the 
telephone exchange was issued this week, 
says the Wheeling Graphic, and with it an 
order that all calls, to receive attention, must 
be by number. Thisinnovation created some- 
what of a hubbub and was a leading topic of 
discussion everywhere for a day or two. 
Squire George Arkle has sued the tele- 
phone company, in Squire Davis’s court, 
claiming damages in the sum of $300 by 
breach of contract. The operator at Central 
insisted on his calling by number, according 
to the new rule, which he says is an added 
condition to his contract to which he did not 
assent, and that he has not time to hunt in a 
book for numbers. The telephone people 
say the calling by numbers relieves the oper- 
ators at Central of a severe mental strain, 
contributes to the privacy of communica- 
tions and adds to the promptness and efli- 
ciency of the service. It is probable that 
after people get used to the new system it 
will be found to be animprovement. Mr. 
W. L. Callin is now engaged by the tele- 
phone company in preparing a new tele- 
phone book, which will be issued during the 
coming week. It will comprise only sub- 
scribers in Wheeling, Bellaire, Martin’s 
Ferry, Bridgeport and Moundsville. 


.*, Some interesting telegraphic and tele- 
phonic statistics, for which we are indebted 
to Lu Lumiere EHlectrique, are as follows : 
‘*The total length of the telegraph lines of 
the world amounts to 557,064 miles. Europe, 
216,490 ; America, 163,642; Asia, 46,800 ; 
Australia, 24,204, and Africa, 12,060 miles. 
There have to be added 950 submarine cables, 
774 of which are laid in European seas and 
have a total length of 3,200 miles, while the 
remaining 176, with a length of cable of 
85,850 miles, belong to companies. The ser- 
vice of these lines is carried out by 160,000 
offices. Telephonic statistics are as follows : 
The United States, 789 exchanges and 158,- 
712 subscribers; Germany, 164 exchanges 
and 81,325 subscribers; England, 122 ex- 
changes and 20,420 subscribers ; Sweden, 
137 exchanges and 12,864 subscribers ; 
France, 28 exchanges and 9,487 subscribers ; 
Switzerland, 71 exchanges and 7,626 sub- 
scribers; Russia, 36 exchanges and 7,589 
subscribers ; Italy, 28 exchanges and 6,183 
subscribers; Belgium, 4,674 subscribers ; 
Austro-Hungary, 4,200 subscribers; Nor- 
way, 21 exchanges and 3,930 subscribers ; 
Holland, 9 exchanges and 2,872 subscribers ; 
Spain, 2,218 subscribers ; Denmark, 1,837 
subscribers ; Portugal, 2 exchanges and 890 
subscribers. The town with the largest 
number of subscribers is Berlin, baving up- 
wards of 10,000, and followed by New 
York, 6,900, Paris with over 5,000 and Lon- 
don about that amount.” 


Telephone Connection Between London 
and Paris. 


BY W. H. PREECE, F.R.S. 


Paper read before the Pritish Association Sep- 
tember, 1889. 

The practicability of speaking by tele- 
phone between London and Paris has re- 
cently been carefully examined both by the 
French and the English electricians. The 
distance between the two places is 275 miles, 
viz: 74 miles between London and Dover, 
21 miles from Dover to Calais, and 180 
miles from Calais to Paris. It is very easy 
to speak over such a distance, if the wires 
be aerial and of thick copper, but the inser- 
tion of underground wires at each end, and 
of a cable in the middle, place difficulties in 
the way that have to be surmounted. It is 
not a question of apparatus—it is solely the 
distribution of the electrical resistance and 
capacity of the different portions of the line, 
and the arrangement and material of the 
wires. 

Speech is already commercially maintained 
between Paris and Brussels (190 miles), 
Paris and Lille (158 miles), Paris and Rouen 
(80 miles), Paris and Havre (185 miles), 
Paris, Lyons and Marseilles, the latter being | 
a distance of nearly 600 miles; but in all 
cases they are aerial wires, excepting for a 
short length (about two miles) of under- 
ground work in Paris. 

The author has experimented on the cables 
between Dover and Calais, between Holy- 
hez.d and Dublin, and between South Wales | 
and Wexford. The conditions to be fulfilled | 
are very simple. The circuit must be me | 
tallic, the material must be copper, and the 
product of the resistance of the line, R, and | 
its capacity, K, must not exceed a certain | 
figure. It has been determined roughly by 
experiment that when 

K R= 15,000, speech becomes impossible. 





== 12,500, ee = possible. 
—10,000, “ “good. 

= 7,500, ‘ - very good. 
= 5,000, ‘ o excellent. 


2,500 or under, speech becomes 
perfect. 

We have thus a species of Beaufoy’s scale 

applied to telephonic communication. 

A circuit approaching as nearly as possible 
one between London— Paris was made on an 
artificial cable and it was found to comply 
with the requirements. 

An actual circuit was then made from 
Worcester, through 27 miles of the London 
underground system to Baldock, on the Great 
Northern Railway, giving similar electrical 
conditions, and with the same result. 

It may be considered as absolutely settled, 
that speech is possible between London and 
Paris. 

In the United States, speech is maintained 
between New York and Boston (350 miles), 
and in many instances to distances exceed- 
ing that between London and Paris, but they 
have not to surmount the difficulties of un- 
derground wires at each end and of a cable 
in the middle. 

In the discussion which followed, the 
President (Mr. William Anderson) asked 
why the experiment was not tried direct 
between London and Paris ? 

Mr. Preece said the reason was that all the 
wires between London and the coast and be- 
tween Calais and Paris were iron wires, and 
it was quite impossible to speak over an iron 
wire to a greater distance than 100 miles. 
It was only possible to speak at long distances 
by the aid of copper wire. 

Mr. Biggs asked Mr. Preece whether the 
highest figure he had given was the absolute 
limit to which the telephone was possible, or 
whether, with an alteration of the transmit- 
ter and the receiver, it would be possible to 
have telephony with a higher product than 
15,000. 

Mr. Preece replied that 15,000 was the 
limit now with the present apparatus and 
with the present means. He did not antici- 
pate any advance in the apparatus; the 
apparatus itself was nearly as perfect as one 
could hope it to be, but he did anticipate 
very great advances in the means of carrying 
the currents in the form of conductcrs and 
in the form of the circuit. bes were now 
quite on the threshold of the subject. The 
introduction of the telephone and the intro- 
duction of alternate current working in elec- 
tric lighting were quite opening people’s 
minds to a new field in electricity, and they 
did not know where they would goto. All 
that was known was that at the present 
moment they were on the shore of some un- 








limited sea, and what might open in the 
next 10 years they could not tell. 


Telephony. 

M. de la Touanne says in our esteemed 
contemporary, The Telephone, that tel. phony 
has within the last 10 years, by rare good 
fortune, spread over the whole world, and 
the instrument, which had at first been 
looked upon as a toy, has become the basis of 
an industry which extends its domain from 
the little hamlet to the mightiest city. But 
the very rapidity with which this industry 
has spread constitutes a danger. Scarcely 
has a system been adopted, when another 
more ingenious and more practical is started, 
and it has happened that acompany, anxious 
to give to its subscribers the best possible 
service, has given up asystem the installation 
of which had hardly been finished, in order 
to create a network in harmony with recent 
progress. 

Such a stepis only an exceptional one, and 
if on a smaller scale these difficulties crop up 
every day, they might in most cases be 
avoided by a more frequent interchange of 
ideas between these who are in charge of 
these installations ; questions concerning the 
lines, apparatus, central stations, tariffs, 
assume the most varied aspects, and it would, 
therefore, be of the greatest importance that 
competent persons should consult each other 
on the solutions already attempted, and on 
those already effected. As regards the lines, 
it seems that a settled opinion has been 
arrived at on the nature of the conductor. 
Copper and its alloys havegradually replaced 
iron and steel; yet it has to be determined in 
which cases this substitution is a certain ad- 
vantage, and the results obtained under the 


| most varied conditions with bronze, hard- 


drawn and hot-drawn copper have still to be 
sifted. 

The latter, by its feeble tenacity, seems 
reserved for cables ; but the latter have prob- 
ably not arrived at their tinal and definite 
stage. A great number of types have been 
proposed : what are their precise specifica- 
tions, their advantages and drawbacks? At 
what resistance, at what capacity ought we 
to stop in practice? How many wires can 
conveniently be joined into one cable? What 
modifications ought to be adopted in the 
manufacture of a cable according as the cir- 
cuit is a simple wire or a metallic one? On 
this point of metallic circuits what are the 
details of construction employed for air 
lines? Is it not possible, as has been re- 
cently stated, to reduce the number of con- 
ductors and employ a common return wire 
fora whole group of out-going wires? In 
this case what would be the arrangements 
necessary for running a number of such 
wires on the same posts, etc.? These area few 
of the questions which cannot be answered 
until a certain number of competent tele- 
phone engineers, on the basis of the experi- 
ence they have gained and of the facts the, 
have elucidated, discuss the practical results 
obtained in telephony. 

As regards apparatus the task is a simpler 
one, at least, if we confine ourselves to no- 
torious results. Microphones, telephones 
and auxiliary signals belong to a few cate 
gories only ; they differ as a rule in details 
only which are of a purely commercial in- 
terest. The microphones derived from the 
original arrangement by Hughes have the 
great advantage of being regulated once for 
all; those constructed after the Edison 
model are, however, still employed in masy 
network; finally, granular microphones 
have also a great number of adherents. If 
the precise methods of measurement, which 
are at present under consideration, do not 
shortly give comprehensive results, it would 
be desirable that the qualitics of the different 
types as evinced by daily usage should be 
placed in evidence. 

The telephones, on the other hand, have 
greatly exercised the spirit of innovation ; 
the known principle, the different forms of 
electro-magnets, would naturally invite a 
trial; inventors might frequently have hesi- 
tated in presenting certain forms as new if 
they had consulted previous investigations 
on electro-magnets, those of Nicklés, for in- 
stance. In fact, at the present time, we be- 
lieve that there exist several] types of tele- 
phones of similar excellency, one as good as 
the other if well constructed. It is desirable, 
in the interest of ulterior progress, that the 





relative influence of the different parts of 
the instrument should be acurately fixed. 

Auxiliary signals, call-bells, annunciators, 
ete., are modifications sometinis ingcni- 
cusly contrived, but not of paramount im- 
portance, of telegraphic apparatus known 
for along time. Itis the same with many 
combinations in which these accessories play 
a part: Wheatstone bridge, differential 
mounting, etc., which belong to telegraphy. 
Whether it be the question of a Morse, a 
call-bell or an annunciator, they present 10 
difficulty. Fertile innovations might be in- 
troduced in combinations for joining several 
subscribers by one exchange wire, or in ar- 
rangements for automatic communications. 

Amongst the accessories, one of the most 
important, the battery, is perhaps the one 
which leaves most room for doubt ; the de- 
termination of the most favorable element 
for transmissions would be useful. 

As regards central stations, several points 
deserve special attention. First of all pre- 
sents itself the question of switchboards ; 
what facilities ought they to present ? How 
many subscribers ought a central station to 
have before being provided with that ingen- 
ious arrangement, the multiple board, which, 
coming from the New World, gradually 
spreads in the Old? These are elementary 
questions, a knowledge of which is indis- 
pensable ; the simplification and the safety 
of the operations demanded of the assistant 
are of capital importance when these oper- 
ations are repeated hundreds of times dur- 
ing the day. Prime cost in this case be- 
comes of secondary importance, and increase 
of expense is often more apparent than real. 
In any case, rapidity, the raison d’étre of 
telephony, even if bought at a momentary 
sacrifice, is the first requirement to be con- 
sulted ; and the diversity of systems is such 
that, according to the type of switchboard 
adopted, the number of communications es- 
tablished by one assistant caa rise from 200 
per day to 200 per hour; these figures are 
not exaggerated, the maximum can even 
rise higher. Under these circumstances it 
will be seen that the choice of material of 
the central station is of paramount import- 
ance. 

And yet the fruit of this work of installa- 
tion would be partly lost if judicious regula- 
tions did not insure its reliable working ; it 
would, therefore, be very interesting to com- 
pare the regulations observed in different 
networks, the instructions given to sub- 
scribers as well as to assistants, and to know 
the advantages and drawbacks which experi- 
ence has revealed in their application. 

To quote one detail only: In the New 
York network every demand of communica- 
tion is considered as persistently valid until 
it has been satisfied ; in most of the other 
networks the demand must be renewed by 
the calling subscriber after he has been in- 
formed that it cannot be attended to at once. 
The former of the two systems affords an 
undeniable advantage to the subscriber ; but 
we have to consider at the same time in how 
far it hinders the service to the detriment of 
the new communications demanded ; besides 
that, it would appear that the calling sub- 
scriber ought, after a certain time, forego 
his call ; arguments for or against can only 
be supplied by those who have tried both 
systems, This particular point, of course, 
has only been selected for the sake of exam- 
ple, and only illustrates the different sides 
taken up by competent men and the uncer- 
tainty which still prevails. 

Another cause of prosperity or of failure 
of telephonic enterprises is the tariff adopted 
by the exploiting partics. Like every other 
industry, telephony, in the first instance, 
seeks fora remunerative tariff, i. e., a tariff 
which, in consideration of the number of 
communications and of the rate charged for 
them, gives, after deduction of all expenses, 
the maximum income for the capital engaged. 
It is difficult to estimate the expenses in a 
eneral way; they depend not only on the 
material used, but also on local conditions ; 
in each particular case, however, this is a 
point which will be pretty well known; the 
second point, the law according to which the 
rate to be charged is governed by the num- 
ber of communications or of subscribers, is, 
on the contrary, completely unknown ; the 
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provisions in this respect are almost always 
erroneous. It would, therefore, be a most 
interesting task to establish this law ; unfor- 
tunately we have very little information to 
go upon. 
~ In most cases rates are fixed and modified 
without any preconcerted plan ; reductions 
(we do not speak here of raising the rates, 
which is exceptional) are felt by sudden 
fits and starts, and it is a delicate point to 
seize the connection between the lowering 
of the tariff and the increase of traffic. As 
revards the information to be gained from a 
comparison between the numerical import- 
ance of population and the number of in- 
habitants, it is of little value. In one and 
the same town the significance of the num- 
bers figuring in these statistics depends on 
several conditions, length of time during 
which the network and the tariff have been 
established, regularity of service. etc. ; in 
short, questions which are generally passed 
over in silence. On the other hand, if we 
wish to compare the results obtained in dif- 
ferent localities, we must know the character 
of the inhabitants, the nature of the social 
relations there prevailing, and which depend 
ou the ordinary occupations, the climate, the 
iterial prosperity, and the kind of mechan- 
ical operations carried on in those localities. 
Until now the telephone has been a com- 
rcial instrument, and it would probably 
easy to classify apart those towns where 
is only an article of luxury ; but amongst 

others it would be nececessary to draw a 
irallel between those only which are really 
comparable. As regards industrial or com- 
mercial centers one would probably have 

casion, in case of the former, to distin- 
guis) amongst the industries those which 
vive rise to a limited number of transactions 
only, but important from the sums engaged, 
und those where sales and bargains are nu- 
merous, but only involve comparatively 
small outlay ; in the case of commercial cen- 
ters a safe criterion of the activity of stock 
ind other exchanges would be required. 

All these points alluded to simply tend to 
show the complexity of the problem of draw- 
ing any safe conclusion as to the probable 
development of telephonic industry, but at 
the same time they also clearly point to the 
importance, nay, even the necessity, of hold- 
ng a telephone convention for the inter- 
change of ideas, which has been so strenu- 
ously advocated in our columns. 


——_ oe" 


Institute Fair. 


The Annual Fair of the American Insti- 
tute was opened last week and starts off 
with every indication of being a successful 
exhibit. In addition to the usual interesting 
industrial exhibits are a number from the 
lectrical industry, of which we mention a 
few at this time. 

The buildings are well lighted by 100 Schuy- 
lerarc lamps of 2,000 candle power each. The 
Schuyler exhibit, located in the lower end 
f the main hall, is in charge of R. W. 
Vorhees, and cousists of three dynamos 
if the improved Schuyler pattern, also an 
\utomatic regulator, furnished with a valve 
invented by Mr. Voorhees and designed to 
reduce the attention required by the machine 
toa minimum, and to render its operation 
more economical. 

The Wenstrom Northern Electric Com- 
pany exhibit a seven horse power dynamo 
with 100 lamps, and a two horse power 
electric motor of the Wenstrom improved 
type. The Wenstrom Company are using 
the Sawyer-Man lamps exclusively. 

The Continental Dynamo Company, of 
New York, show their new dynamo, operat- 
ing 100 sixteen candle-power incandescent 
lamps ; also three edditional dynamos notin 
use, of 50, 400 and 80 lamps. There is also 
shown a large incandescent lamp having an 
intensity of 100 candles, 

The incandescent lamps for practical 
lighting purposes, 400 in number, are oper- 
ated by two Mather dynamos. The Schieren 
perforated electric belting is used. 

The exhibit of the American Leather Link 
Belt Company, of New York, shows the 
belt in process of construction. 

The Fair is well worth a visit. 


The American 





The Accident at Scranton. 
To THE Eprror oF EvectricaL Review: 

An article appeared in your issue of Octo- 
ber 5th inst., over the signature of (athrop 
R. Bacon, president, claiming to be an ex- 
planation of the recent accident to Doctor 
Hand and his horse, in Hyde Park, Scranton, 
with a view of setting to rights ‘‘ unjust 
criticisms of the electrical overhead system” 
and the balancing of the ‘‘ prejudiced minds 
of those who claim that the overhead street 
railway wires are a menance to life.” 

Unfortunately, Mr. Bacon seems not to 
have been fully informed as to the facts of 
the accident, but contents himself with what 
appears to be a statemtnt by Dr. Hand, the 
injured party; ‘‘that the telephone wire 
was in contact with an electric light wire— 
not with a wire of the People’s Railway 
Company— and from that he received the 
shock.” 

Mr. Bacon claims that all the guy wires 
or span wires of his railway are insulated. 
This is true, nominally. The guy wires or 
span wires of the railway in Scranton, sup- 
porting the main trolley wire, are supposed to 
be insulated by a break in their continuity 
near ‘be trolley wire by means of a medium 
sized porcelain insulator. There is a differ- 
ence of opinion as to the effectiveness of 
such insulating appliances, but ordinarily, 
if in good condition, they may prevent the 
passage of sufficient current to endanger 
life. At the point where this accident oc- 
cured there is a sharp curve in the railway 
making a greater number of guy, span and 
brace wires necessary to support in position 
the railway wire system; this was further 
stayed by the introduction of a stretcher wire 
attached to and guying two of the span 
wires together. By careless workmanship 
this stretcher was so connected as to electri- 
cally bridge over the porcelain insulators in 
use, thus throwing the main trolley wire in 
full eJectrical connectiin with the span 
wires all the way out to the supporting 
poles ; and on this span wire, fully charged, 
the telephone wire fell. 

No less than three practical electric men 
were on the spot directly after the accident, 
all of whom made a careful examination as 
to the cause of the accident, and all of whom 
will be willing to testify if required. 

The overhead electric railway system is 
not likely any more of a menace to life than 
hundreds of other commercial necessities 
when properly constructed and maintained 
with a view to safety ; but the chances are 
that Mr. Bacon can more readily convince 
the citizens of this by good and careful ap- 
pliances and workmanship, rather than by 
writing articles to prove the fault to lie with 
the electric light companies. Very truly, 

R. M. Batuey. 

Williamsport, Pa., Oct. 5, 1889. 





Complimentary Dinner. 

Mr. H. McL. Harding, for several years 
general agent of the Sprague Motor and 
Manufacturing Company, of New York, 
will in future make his headquarters in 
Chicago, and have charge of the western 
mining work of the Sprague Company, which 
has grown to such dimensions as to demand 
a special department. Before his departure 
Mr. Harding was tendered a complimentary 
dinner at the Hoffman House, October Ist, 
1889, by the following named gentlemen : 
E. H. Johnson, A. 8S. Reves, F. J. Sprague, 
J. H. Vail, C. A. Benton, G. W. La Rue, 
E. E. Higgins, H. F. Parshall, E. V. Cavell, 
T. C. Martin, A. H. Chadbourne, C. W. 
Dever, W. H. Temple, Chas. W. Price, J. 
8. Wise, 8S. D. Greene, A. T. Starkey, C. 
W. Jenks, E. Whitestone, Theo. Beran, 8. 
S. Wheeler, W. W. Monroe, 8. Z. Mitchell, 
H. W. Blake, O. 8S. Crosby. A number of 
toasts were responded to by the eloquent 
electrical workers, Mr. E. H. Johnson lead- 
ing off with ‘‘Speed the Parting Guest.” 
The occasion was a pleasant one, and will 
always be a source of agreeable memory to 
Mr. Harding. 





a hic communication with the 
top of the Eiffel tower was opened last 
Monday, and the first tel 
therefrom by the English Times 
correspondent, 


was sent 
Parisian 








Series Electrical Traction. 





RY EDWARD MANVILLE, M.I.E.E. 


Abstract of a paper read before the British Associa- 
thon September, 1589. 





The expenses of horsing a tramway form 
such a serious proportion of the total work- 
ing expense that any cheaper effective method 
of propulsion will naturally be gladly 
received by the various companies. 

Steam and compressed air have been ex- 
tensively tried, and although in some cases 
their expense has compared favorably with 
horsing, the machinery used is so cumber- 
some and the nuisance so great, that even 
companies who have incurred the expense of 
abandoning horses in favor of steam are 
seriously meditating the adoption of elec- 
tricity. 

The subject of electrical traction reached 
such a degree of prominence in this country 
that early last year steps were taken to de- 
monstrate the practicability of running elec- 
tric motors for tram-cars in series with each 
other, and an electrical tramway on the series 
system was equipped and put into operation 
at Northfleet. 

The essential parts of an electrical tram- 
way line in which the motors are run in 
series are: An electric generator, producing 
a current of constant quantity and an elec- 
trical pressure varying continually according 
to the total work being done by the whole of 
the motors together; the conductor taking 
the current from the generator to the motors 
provided with automatic switches of such a 
character as to enable the continuity of the 
conductor to be broken as long as the motor 
is in electrical contact with the open ends of 
the conductor, and to be closed as soon as 
the motor, in passing away, ceases to be in 
contact with the ends of the conductor. 

This operation must be performed without 
disturbing the metallic continuity of the 
circuit, and without short-circuiting the 
motor. 

The generator used at Northfleet is one of 
Statter’s patent constant current dynamos, 
in which type of machine the E. M. F. is 
varied by the alteration of the position of the 
brushes on the commutator effected by an 
electrical regulator. ‘The current, after pass- 
ing through the regulator, goes to a highly 
insulated cable, reaching the whole length of 
the line. The cable is cut at distances of 21 
feet along the line, and the ends of it are led 
into terminals connected with the opposite 
faces of a ‘‘spring-jack,” which is at the 
same time the automatic switch and contact 
point from which the current is collected. 
From the last ‘‘ spring-jack”’ at the end of 
the line, a return cable, with its insulation 
unbroken, is brought back to the other ter- 
minals of the generator, owing to the line at 
Northfleet being a single track. 

The ‘‘spring-jack” just referred to consists 
of a pair of glazed earthenware blocks, 
14x3x4 inches. To each block is attached, 
by means of a double spiral ring, a gun- 
metal casting, curved at the ends, but flat in 
the center. The springs are of sufficient 
strength to press the two castings together 
with a force of six pounds. Under the car, 
and-for its entire length, is the collector, or 
‘*arrow,” which consists of two thicknesses 
of india rubber belting, each having a broad 
brass strip riveted to it for nearly its entire 
length. The nose of the ‘‘ arrow” at each 
end is shod with wrought iron, brought to a 
knife-edge, so as to easily force its way be- 
tween the two faces of the *‘spring-jack,” 
which automatically close after its passage. 
The conductor on each side of the ‘‘ arrow ” 
is lapped round one end, and an insulated 
space is left, slightly greater than the sur- 
face of contact of the ‘* spring-jack,” near 
the extreme ends on opposite sides. By these 
gaps, the passage of the collector from one 
‘+ spring-jack ”’ to another is effected without 
short-circuiting the motor. 

The conductor on each side of the arrow 
is connected by an insulated cable with the 
motor carried on the car. ©n each platform 
of the car are two strong switches. One of 
these serves to reverse the direction of the 
rotation of the armature by altering the con- 
nections between the field magnets and the 
armature, the other regulating the power of 
the motor by shunting more or less current 
for the field magnets. Three speeds are pro- 
vided for, and the stopping of the car is 
brought about by completely short-circuiting 
the field magnet, still allowing the current 
to pass through the armature. 

‘he motors are run at 400 revolutions per 
minute, delivering at this speed, when the 
field magnets are fully excited, 15 horse- 
power on the brake. This slow speed was 
adopted todo away with intermediate gear- 
ing between the motor shaft and the car 
shaft, which has up to this time been the 
usual practice. 

At Northfleet the motor pinion gears di- 
rect with a spur wheel on thecar shaft in the 
ratio of 1-444. The gearing is double heli- 
cal, with a view to noiseless running, and 
the practical working of this gear is most 
satisfactory. 

The motors are mounted in a way now 
generally adopted in the United States, one 
end being supported by two half bearings on 
the driving shaft of the car, the other end 








being suspended by a spiral spring from a 
stout beam across the car body. 

The motors are of the Elwell-Parker type, 
and the field magnets are connected in series 
to the armature. The generator is driven 
by a Robey compound under-type engine of 
10 borse-rower (nominal), with a locomotive 
boiler over it. 

The appearance of the tramway on the 
road surface is in all respects similar to that 
of an ordinary tramway, the conduit through 
which the ‘‘ arrow ” travels, and in which the 
“‘spring-jacks” or contact points are situated, 
being formed beneath one of the running 
rails. This running rail differs from the 
ordinary tramway rail, inasmuch as the tread 
and guard portions consist of two separate 
and independent rails, having a narrow slot 
74-inch in width between them, through which 
the mechanical connections between the 
“arrow ” travelling in the slot and the car 
body are situated. The rails are supported 
by means of cast-iron chairs or yokes, to 
which they are securely bolted. These yokes 
are placed at intervals of about 4 feet, ex- 
cepting at the rail-joints, where they are 
closer together, the sides and bottom of the 
tube between these yokes being formed of 
Portland cement concrete. The rails are made 
in 21 feet lengths, corresponding with the 
distance apart of the ** spring-jacks,” and at 
each rail-joint a special chamber is formed, 
having a convenient removable lid, by meaus 
of which access is obtained to the ** spring- 
jacks.” The center of the tube is placed 
somewhat inside the track, in order that the 
‘*arrow,” when travelling, shall not be di- 
rectly underneath the slot, so as to avoid the 
danger of water from the road surface in wet 
weather falling directly on the ‘‘ arrow,” and 
also with a view to protecting the *‘ spring- 
jack” cheeks themselves in a similar manner. 
The cable joining the ** spring-jacks”’ is led 
to an independent 3-inch earthenware pipe, 
running from chamber to chamber, and in 
this tube also is laid the return cable. Some 
special construction of points and crossings 
is necessitated, owing to the junction or 
crossing of the two tubes underneath the 
track, which involves a considerable projec- 
tion of unsupported tongue. The mechani- 
cal details of the system were designed by 
Mr. Joseph Kincaid, and carried out for him 
under the supervision of Mr. J. 8. Waller. 

It may be well to point out, in series run- 
ning, that, owing to the employment of a 
current of constant value, it is impossible 
for the most inexperienced car driver to 
damage his motor by cither too rapid start- 
ing or by reversing whilst running ; indeed, 
it is a positive advantage when descending a 
hill to check the speed of the car by altering 
the field connections so that the armature 
tends to revolve in the opposite direction to 
that in which the car is travelling, us the 
power that would otherwise be lost in brak- 
ing the car is actually added to that produced 
by the generator, and thus large systems, 
with many cars and varying gradients, would 
appreciably reduce the total power required 
to be generated, and the consequent con- 
sumption of coal. 

These advantages, combined with the 
efficiency of distribution as regards the per- 
centage of power lost in the conductors, 
with, at the same time, but a low difference 
of potential at the terminals of each individ- 
ual motor, may be regarded as the main ad- 
vantages of series running. 

In reply to queries, Mr. Manville said the 
points occurred on the level of the shank, 
they would be about on the rail-level. Every- 
thing was quite clear down below ; there 
were simply two tubes for the arrow to 
travel in, and the shank was guided by the 
point on the rail-level so as to bring the 
arrow in a proper direction—the same direc- 
tion as the car was travelling in. The points 
worked quite automatically, and they were 
pressed over by a spring in one direction. 
The maximum gradient was 1 in 32, and it 
was nearly a quarter of a mile long. They 
had had no trouble in running up the gra- 
dient. The cars carried 26 pussengers inside. 
At Northfleet with two cars the pressure 
might rise to 500 volts ; the average would 
be from 300 to 350 volts. The effect of re- 
versing the motor in checking the speed of 
the car going down hill is a very important 
point. It is not Seen, perhaps, at first sight, 
that in running in parallel it is practically 
impossible to utilize the brake-power of a car 
going down bill. The advantage was only 
got from it atthe few moments when the 
motor is running at a higher electro-motive 
force than the generator. In series running, 
where each motor forms an integral part of 
the circuit, reversing the direction and the 
rotation of the armature of the motor adds 
volts to the system which are taken by the 
generator, and therefore by the steam engine, 
until the very moment at which the car is 
stopping. At Northfleet they could actually 
turn the engine back against the steam when 
they were going down hill, that is to say, 
the power developed by the car going down 
hill passing through the circuit is more than 
that at the engine at the moment. 





..-. During the recent State Fair at 
Topeka, Kan., the grounds were lighted at 
night by arc lights. 
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** The Albany City strect railways 
contemplate changing the entire system from 
horses to electricity. 

* * The Watervliet} Turnpike Railway 
operated by the Thomson-Houston system 
between Albany and Troy, and passing the 
government arsenal, was opened for public 
business last week. 

* * A very simple electrical device for 
giving an alarm in case of fire in any part of 
a building has just been introduced at the 
Fifth Avenue Hotel, Troy, N. Y. It is con 
nected with all of the push buttons, and 
operates on the same principle as the sprink- 
ler system. A spring held down by soft 
solder is relieved and gives an alarm as soon 
as the temperature of an apartment melts 
the composition. 

* * The Des Moines Street Railroad Com- 
pany, Des Moines, Iowa, filed amendments 
to its articles of incorporation with the 
county recorder. The capital stock is in- 
creased to $1,250,000. And the board of 
directors is authorized to use the capital and 
bonds in paying off the debts and in purchas- 
ing and recovering the franchises of the Des 
Moines Electric Railway Company, and in 
bringing about a consolidation. 

—_— -e =e —__ 


of an Electric Boat on the 
Housatonie. 

A new method of navigating the waters of 
the peaceful Housatonic river is just now 
attracting attention in Ansonia, Conn. This 
new electric boat was launched last week by 
Mr. Geo. T. Grower, of the Ansonia Brass 
& Copper Company. There is nothing un 
usual in the appearance of the boat except a 
long box-like structure extending the length 
of the boat over the keel. When the party 
was seated and Mr. Grower pressed a little 
lever, the boat started up the river at a good 
rate of speed although stemming a strong 
current, as the tide was running “out. The 
vessel was run up to within a short distance 
of the dam against the current, a feat which 
would be impossible against the current in 
an ordinary row or sail boat. 

The boat is an ordinary sized row boat 14 
feet in length and four feet wide. The 
structure in the center contains the storage 
battery, of 50 cells, which furnish the power 
for the motor. The electricity for the bat 
teries is taken from the Star Pin Company’s 
dynamo, conducted by wires from the fac- 
tory to the boat and requires eight hours to 
charge them. 

A Perret motor is used and is stowed away 
under the seat in the stern where it is entirely 
out of the way. A small cog wheel at the end 
of the armature turns a larger cog wheel at 
the end of a shaft. This runs slantingly 
through the stern of the boat to the screw 
The smaller cog makes 1,800 revolutions per 
minute, whichis reduced by the larger wheel 
to 240 revolutions, the number made by the 
screw. This gives the boat a speed of about 
five miles an hour. The boat being a very 
wide one thisis very good speed. With a nar- 
row built boat the speed could be doubled 
with the same power. The advantages de- 
rived from this motive power over any other 
are great. There is no puffing little engine 
as in a steam yacht, heating up the little craft 
toan uncomfortable degree, requiring the 
constant attention of the engineer in shovel- 
ing coal and watching the steam gauge and 
rendering the boat top heavy by the weight 
of the boiler. The batteries are directly 
over the keel, taking up no room which is 
needed as their wood casing makes good 
seats, and as they weigh nearly 500 pounds 
they ‘make excellent ballasts. 

Many persons watched the craft from the 
shore and they had a good reason to be 
puzzled. 

The picture of a number of persons in a 
boat, no one being occupied except the pilot, 
with no oars, sails or even asmoke stack 
visible and with the boat rushing through 
the water at a high rate of speed, would 
naturally excite the curiosity of the unin- 
itiated. 

The Perret motor, which is used, is a light 
one weighing but 90 pounds, but is of one 
horse-power and is of 100 volts E. M. F. It 
is very simply managed and can be reversed 
quickly and stopped instantly. It is built 
so that in starting the power is applied 
gradually to the motor thus obviating the 
danger of burning out the armature. 


Trial 





The Alioth Dynamo. | 


Messrs. Alioth & Co., of Bale, show a 
large collection of their ‘‘ Helvetia ” dyna- 
mos at the Paris Exposition, Some altera- 
tions and improvements in details have re- 
cently been made by the firm in these ma 
chines, and the type exhibited is that 
brought out at the beginning of the present 
year. The following description we get 
from Industries: ‘‘ The machines are of the | 
four-pole type, with radial magnets and ex- 
ternal yoke ring, and the armature is of the 
drum pattern, the coils embracing about a 
quarter of the circumference. Fig. 2 shows 
the armature of a 70 k. w. machine intended 
for incandescent lights, and Fig. 1 shows the | 
whole machine complete. 

‘The coupling up of the coils on the | 
armature is varied according to the purpose | 
for which the machines are intended. 
The armature coils are of saddle 
shape; they are wound upon special 
formers, and are so arranged that 
single coils can be taken out and 
replaced without disturbing the rest- 
of the winding, which is a great ad- 
vantage in case repairs become neces, 
sary. The general appearance of the 
machine is substantial and pleasinge 
as will be seen from our illustration. 
The brushes are set 90° apart, and 
are of very simple construction. Th brush 
holders are attached to a gun-metal ring, 
which can be shifted by means of a hand- | 
wheel, rack and pinion. 

‘‘The machines are 


made in 16 different 
sizes, ranging from .4 to 70 kilo-watts. 
‘Those intended for arc lighting or power 
transmission are series wound, and regula- 
tion for constant current with a varying 
number of arc lamps is obtained by shifting 
the brushes. The following table gives the | 
leading particulars of some of the machines | 
when wound for incandescent lighting, the 
terminal pressure being in all cases 110 volts. 
The induction within the core of the arma- 


| Exposition. 


Fia. 2 





These lamps are of the clock- 
work type, the positive and negative carbon 
rods being provided with racks, which en- 
gage on opposite sides of the pinion, so that 
| they move in opposite directions by equal 
| amounts. A novel feature in this lamp is a 


| magnetic brake to steady the feed motion 


| On the shaft of the pinion which controls 
the movement of the carbon rods is a large 
spur wheel, engaging with a second pinion. 
to the axle of which is fastened a metal disc. 
The latter revolves between the poles of an 
electro-magnet energized by the main cur- 
rent. The feed is started by the release of a 
pawl engaging with the teeth of the large 
spur wheel, but the latter can only turn very 
slowly, on account of the eddy currents 
generated in the metal of the brake disc. 
and a very delicate feed motion is thus 
obtained.” 





~_>-—————— 
Consolidated Electric Light Company. 
The annual meeting of the Consolidated 

Electric Light Company was held at the 





—ARMATURE OF THE ALIOTH DYNAMO. 


office of the company, 32 Nassau street, N. Y.. 
on the 18th day of September, 1889. 

The report of the treasurer of the company 
for the current year showed : 


Capital stock outstanding ................ $2,404,400 
Debenture bonds outstanding, Oct. 1, °88, 
beginning of current dveagh 
Due, October 1, 1892.. . $125, 
Due, January I, ib csvcceseantes 200, “000 $325,000 


On October 1, 1888, the company leased 
its real and personal estate, in New York 


| and Pittsburgh, to the Westinghouse Electric 


Company, for $150,000 per annum, being 


Fic, 1.—THe ALiotH DyYNAMo. 


ture, which consists of thin iron dics, is in 
all cases 14,000 :— 





Outputin kilo-w'ts. 2.2. 6.6 13.2 26.4 53 70] 
. ARPeateeReaiaae 1100 830 670 520 400 350 | 
Weight (cwt.).. ; 15.5 2.6 56 129 170 

r h.p.(ewt) 2 ‘A ae oe Be Ay 1.8 | 
Length over all.... 77 vs" ye Fi" & 2 | 
Height ... 2/4" 2/10" 3'6" 46" 5/4" | 
Width .... 9" 29 3/6" 46" 5/4” 





‘‘Special attention has been paid to the 
ventilation of the armatures. The discs are 
arranged in groups of six, a space of \in. 
being “left between adjacent groups. so that 
six may pass through the core. The arma- 
ture conductors are also arranged with 
spaces between them, so that the external 
surface of the armature contains numerous 
small holes, all communicating with the ! 
internal space surrounding the shaft. As | 
will be seen from the illustration of the 
armature, the end is open, so as to give 
access to the air, which by the action of cen- 
trifugal force is drawn into the interior space, 
and escapes through the ventilating holes 
already mentioned, so that the comparatively | 
high current density of 3,000 amperes per 
square inch can be obtained. 

** Some of the machines are employed in 
feeding a series of arc lamps used for light- 
ing a portion of the machinery hall at the 


| six per cent. upon its capital stock, and for 


one cent royalty upon each and every incan- 
descent electric lamp manufactured by the 
lessee or any of its associates. 

Under this lease the royalties on incandes- 


| cent electric lamps, sold between October 1, 


1888, and September 1, 1889, has increased 
5 per cent, 
By the terms of the lease to the Westing- 
house Electric Company, the Consolidated 
Electric Light Company is required to set 


| aside, as a sinking fund, $58,400 perannum, 


equal to 18 per cent. per annum of its issue 
of debenture bonds, to be applied to the pur- 
chase of said bonds, or the payment of the 
same at maturity ; and is also required to pay 
to the stockholders a dividend of at least 
| four per cent. perannum., payable quarterly. 
The report shows that after paying the divi- 
dends and all expenses of the company, in- 
cluding interest on its debenture bonds, the 
amount carried to the sinking fund has been 
$90,624.37 instead of $58,400, and has re- 





duced the principal of said bonds about 31 
per cent. instead of 18 per cent. 


The total receipts were............ ..... $172,760 
Disbursements were : 
Applied to sinking fund for anticipating 
payment of debenture bonds of the Co. 90,624 37 
Expenses, including interest on deben- 


NEE 655 davdicecssanaeset - 25,873 81 
Quarterly dividends for six months, 
ending July ist, 1889 ............... ~ 47,848 00 


The rental from the Westinghouse Elec- 
tric Company is paid quarterly : and out of 
the rental for the quarter ending Septem er 
30th, 1889, a quarterly dividend of one per 
centum was declared on the stock of 
Company, payable October 1st, 1889. 

The report further shows that the manaze- 
ment of the property by the Westinghouse 
Electric Company, the lessee, had greatly 
enhanced its value, and the operations for 
the year demonstrated that its net earnings 
were sufficient, irrespective of the guarantee 
of the lessee, to pay the rental, the royalty, 
and all charges. 

The president congratulated the stock- 
holders on the condition of the company, 
and stated that it would warrant an increase 
of dividénds above four per centum, but 
that the interests of the stockholders wouid 
be enchanced by the further application of 
the surplus, for the present, to the anticip. 
tion of the payment of the debenture bonis 
of the company. 

A resolution approving the action of the 
management, and tendering them the thanks 
of the stockholders, was unanimously 
adopted. 

The board of trustees elected at the stock- 
holders meeting were: George Westing- 
house, Jr., Pittsburgh, Pa.; Hugh R.Garden, 
New York; Amos Broadnax, New York ; 
Henry C. Davis, New York; Jacob Hays 
New York ; Thomas Bakewell Kerr, Pitts 
burgh, Pa.; George H. Lewars, New Jersey. 

The following officers of the company 
were elected by the board of trustees for the 
ensuing year: Hugh R. Garden, president ; 
Jacob Hays, vice-president; George H. 


Lewars, secretary and treasurer. 
——e » eo 


Electric Lighting in England. 
(From our Regular Correspondent.) 

The prospect of the early more effective 
lighting of the metropolis by electricity has 
been received with the greatest commenda- 
tion by the voice of the public as represented 
through the general press. The immensity 
of its trade necessitates working by night as 
well as by day, and yet London, the largest 
and most undeniably the chief capital in the 
world, is stated to be now or to have been 
very lately the worst lighted capital in 
Europe, with the mere exception of Madrid, 
and it is indeed a most doubtful compliment 
to have to mention Londoners as on a level 
with the Spaniards in any industrial enter- 
prise. Even in the most favorable weather 
the darkness of London streets has been a 
constant disgrace, and burglars, thieves and 
brawlers have been permitted and helped in 
the carrying on of their respective so-called 
professions. At last, however, a change is 
coming over the scene and the electric light 
will soon be generally in use on the whole 
route from the Strand to the Law Courts, and 
from Charing Cross Road to Farrington 
street, and will be a great comfort as well as 
add to public convenience in the gloom of the 
English winter, and in the thick fogs and the 
dark dismal days with which it is so generally 
accompanied. 

When the question of general electric 
lighting was first brought up, it was greatly 
feared that there would be constant disturb- 
ance to public thoroughfares in the case of 
laying on of new or failure of old supplies, 


but such arrangements are being made as 
will entirely obviate all such difficulties. 
From the channels of the main current 
branches will lead off to the pavements. A 
plate stamped with the company’s name will 
cover the branch ends of cables and from 
such points the wires will be carried below 
the pavement, so that in the event of a supply 
being required to be laid on the necessary 
plate only will have to be raised and it can 
then be made most expeditiously and with 
little trouble. There are also to be numerous 
boxes made for the purpose of testing in 
cases of failure or damage and through 
which the cable can be drawn up, examined, 
if necessary repaired, and then replaced 
without any pulling up of the pavement or 
troublesome breakin ng up of the roadways. 
Altogether, in regard to health, comfort and 
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commercial advantages, the lighting by elec- 
tricity which promises to become general in 
the near future affords a prospect of only 
unmixed good to the community at large. 

HOW THE UNDERGROUND WIRES ARE RUN. 

The electric lighting companies are still 
extremely busy in the metropolis in the lay- 
ing down of their maitis, and are making 
pa Be progress. The London Electric 
Supply Corporation, whose mains run along 
the South Eastern Railway from Deptford 
to Charing Cross, will very shortly be able 
to take over a large portion of the work car- 
ried out by the Grosvenor Gallery machines. 
Messrs. Gatti run their cables in Callender 
Webber conduits, protecting the asphalt 

sings by thin sheets of iron. The St. 
James and Pall Mall Company have bare 
copper con’ luctors running on china insula- 

s and fixed in iron troughs. The Metro- 
litan Company supply from their Sardinia 
eet station in six-inch iron pipes, positives 
| negatives together. 

\LMOST UNANIMOUS FOR THE ELECTRIC 

LIGHT. 

At the monthly meeting of the Dublin 

rporation, on Monday last, Mr. Robinson, 

E., moved the adoption of the electric 

rhting committee’s report recommending 

at £50,000 should be borrowed to carry 
it the work. The Lord Mayor having 
ited that the repayment of the loan, both 

incipal and interest, would only mean a 

nny in the pound to the ratepayers, while 

ic rate for gas at present was five pence in 

e pound, and that the ratepayers were 

illing to run any risk, the motion was 

lopted by 38 to 3 votes. 
THE CASTLE MONA PLANT. 

The Manchester Edison-Swan Company, 
imited, have recently completed and 

ost satisfactorily an important  installa- 
ion at the popular pleasure resort, Castle 
‘lona, at Douglas, Isle of Man.- The 
yndicate, who last year purchased Castle 
‘lona hotel and grounds, have added a 

rge pavilion for dancing, and the installa- 
on is a mixed one of are and incan- 
escent lights, part of each being in the 
rounds as well as in the pavilion. |The ar- 

ingements have been carried out by Mr. J.R. 
Villiamson, M. I. E. E., managing director 
f the Manchester Edison-Swan Company. I 
m indebted for particulars to the Electrical 
eview of London. There are in all 20 arc 
imps of 3,000 candle-power each, and 500 
neandescent 16 candle-power lamps. 

In the engine room, which has been spe- 
ially erected, are placed two 25 horse-power 

ympound Robey engines with locomotive 
nulti-tubular boilers which drive, by means 
‘f counter shafting, two No. 5 compound 
vound Manchester dynamos for incandes- 
cent lighting, each with an output of 100 

olts and capable of running 300 volts at a 
peed of 800 revolutions per minute ; and 
wo No. 5 series-wound Manchester dyna- 
mos, each capable of an output of 600 volts 
ind 20 amperes at a speed of 1,100 revolu- 
tions per minute. 

The switchboard arrangement is very 
complete, there being double pole switches 
on each circuit, and the connections are such 
that any change of circuit or dynamo or 
iny combination can be effectively carried 

ut. CHARLES FFRENCH. 

London, Eng., Sept. 18, ’89. 
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Globe Protector for Are Lamps. 

One of the most expensive items in a small 
way in are electric lighting is that arising 
from the breakage of globes. The heat of 
the arc is intense, gradually coming nearer 
to the bottom of the globe as the night 
wanes, until the entire globe has become 
quite heated, and expanding unequally is 
quite liable to breakage, or to a sudden cool- 
ing from snow or rain which may result 
equally disastrously. Then, too, there is 
the constant dropping of the molten copper, 
ind particles of hot carbon, to aid in the 
work of destruction. Ona large plant such 
a cause in the course of a short time makes 
very uncomfortable inroads on the cash 
credit side of a set of books. 

To prevent this wholesale breakage, 
Mr. G. C. Asmus, of Chicago, has in- 
vented and patented a protector, which is 
illustrated herewith, and which is extremely 
simple and efficient. A disc of mica or other 
similar transparent material is made up of 
sections as shown in Fig. 2, these sections 
being held together by suitable frame work. 
The action of the protector is two-fold. It 
not only keeps the heated particles of carbon 
or metals from the carbons from contact 
with the globe, but protects the latter by 
the air space beneath the mica disc, as 
seen at a, Fig. 1. And again, in those forms 
of lamps where holes are left in the bottom 
for ventilation, falling sparks are arrested 
by the disc, which prevents their falling 


through the bottom and doing possible mis- 





chief in the line of conflagration, and while 
the ventilation is left intact, the sudden in- 
flux of wind cannot materially affect the 
lamp because of the current being deflected 
by the disc. 

The Electrical Supply Company, of Chi- 
cago, at 171 Randolph street, has the sole 
control of the Asmus globe protector, where 
further information may be obtained. 

—_e = e —_—__ 


—— A meeting of Buffalo citizens to dis- | 


cuss the electric light question decided 
against the city owning a plant. 


—— The Schuyler Electric Light Com- 
pany, of Newark, last week completed the 
sale of its plant to the Newark Electric 
Light and Power Company, thus consolidat- 
ing the two companies. The business will 
be carried on in the name of the last-named 
company. George M. Ballard, J. Frank 
Fort, Louis J. Lyons and Frank Waterman 
resigned as directorsof the company. Their 
places were filled by John D. Harrison, 
Philip N. Jackson, 8. 8. Dennis and Abram 
C. Denman. Gottfried Krueger will con- 
tinue as president of the’ company, Samuel 
Klotz as vice-president and Philip Jackson 
as secretary. 
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GLOBE PROTECTOR FOR 
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Electric Lighting in the West. 
The Chicago office of the Thomson-Hous- 
ton Company reports the following sales for 
September : 











| Direct 
Alter- 
Are. | Incan- 
descent} nating 
We BS incncsscd- asses 18 
ere lepeecent 650 


Springfield, ee 50 

Sioux City, Iowa.......... 85 

a Serre eee 1,300 
Fremont, Ohio ..........-- 50 | 

Grand Rapids, Mich....... | 50 | 
Mitchellville, Towa... A ee 150 
Belle Plain, ne | 20 
So. Manistique. Mich...... 
Watertown, Wis. 





Hope, Al k 





Seaie, oe | 
Sheboygan, EE sbocbavcochidsdenes 150 | 


8 ok eae 901 | 1,875 | 6,150_ 




















This is a very gratifying month’s work 
and is strong evidence of the progress of the 
West, as well as of the energy of the 
Chicago office of the Thomson-Houston 
Company. It will be noticed that the num- 
ber of lamps of the alternating system is over 
three times as great as the number of direct 
incandescents. 





—— The Scranton coal mines are to be il- 
luminated with electric lights, and electricity 
will supply the motive power for drawing 
the cars in them, thus relieving the over- 
worked mules, 


—— The Rockville Gas Light Company, 
of Rockville, Conn., has placed a contract 
with the Thomson-Houston Electric Com- 
pany for a 110 arc light plant. Of this num- 
ber, 74 will be for public lighting, and the 
remainder for commercial purposes. The 
Wright Electrical Engineering Company will 
do all the line construction work, which will 
include about 500 poles and 21 miles of wire. 
Work will begin at once, and the plant is to 
be in operation by November Ist. 


—— The demand for electric lighting 
through the city of Lowell, Mass., and 
suburbs is so great that the Middlesex Elec- 
tric Light Company has ordered of the 
Thomson-Houston Electric Company an ad 
ditional 1,000-light alternating incandescent 
dynamo and one 50-light are dynamo. The 
company has also placed an order with J. 
H. Houghton, of Boston, for a 200 horse- 
power engine to be put in immediately. 
The two engines in use at present are of 300 
and 250 horse-power respectively. 


The Central Glass Works will prob- 
ably soon enlarge its capacity, devoting the 
increased facilities to the manufacture of 
electrical glass. Experiments are now being 
made on an oblong glass jar for storage bat- 
teries. It is said to be a success, and is be- 
lieved to be the coming storage jar. The 
company has also recently commenced the 
manufacture on a large scale of globes fur 
incandescent lights. It has long made globes 
and shades for are lights. All the electric 
light appliance factories are said to be behind 
in their orders through scarcity of glass.— 
Wheeling Graphic. 





—— The city of Williamsport, Pa., that 
suffered so seriously by the flood of June 1, 
has contracted with the Westinghouse 
Electric Company for 170 arc lamps (Water- 
house system), for five years lease, to be put 
in operation December 1. The station will 
be 72x110 feet, contain five 50 arc and one 
1,500 incandescent dynamos, three 80 horse- 
power and one 150 horse-power Westing- 
house engines, Babcox & Wilcox boilers. 
The plant, it is claimed, will be first class in 
every particular. Foundations are already 
completed, brick walls will be up and un- 
der roof November 1, when machinery will 
be placed. The Westinghouse Electric 
Company, it is said, will make this a model 
station. 

—— An organization to be known as the 
Superior Water, Light and Fuel Company 
has been organized, with M. Meggins, of 
Duluth, Messrs. Wilder & Merriam, of St. 
Paul, and F. A. Ross, of Superior, as in- 
corporators. It absorbs the Superior & Du- 
luth Electric Company, the Superior Water 
Works Company and the Superior Light 
and Fuel Company, and has a capital stock 
of $1,000,000, every dollar of which is paid 
in. It will furnish electric power for the 
new street railway, and will be prepared to 
furnish electric motive power to an unlimited 
number of manufacturing establishments. 
By November ist every department of the 
company will be in working order. One of 
the things promised by them is the bringing 
of water from the lake during the coming 
year. 

—— Harry A. Kinney, electrical engineer, 
of Omaha, Neb., has just completed a very 
complete electric light plant for Tarkio, Mo 
The dynamos, two in number, are Edison 
No. 6, and operated in series by the West- 
inghouse engine. The city is wired on the 
three-wire plan, and lamps have been placed 
in nearly all of the business houses, resi- 
dences, churches, and also in the Tarkio Col- 
lege, which alone hasnearly 200. The streets 
are lighted by lamps suspended from cross 
wires just over the center of street crossings. 
The Pumpelly storage battery is used in con- 
nection with the dynamos, and furnishes 
lamps with electrical energy when dynamos 
are not running, from midnight till about 
5 o’clock the next afternoon. The plant is 
running very successfully and giving excel- 
lent satisfaction thus far. 














—— The Thomson-Houston Company has 
closed a contract fora 2,500 h. p. lighting 
plant at Omaha, Neb. 


—— The electric light system at Bridge- 
water, Mass., will be in operation by Nov. 1. 
Twenty-five arc lights will be used, and 450 
incandescent lights have been contracted for. 


—— The Salem Electric Lighting Com- 
pany, of Salem, Mass., has commenced 
running separate wires from Salem to Pea- 
body, for the purpose of furnishing incan- 
déscent lights. 

—— The Duluth Electric Light and Power 
Company, Duluth, Minn., has been given 
the contract for lighting the Temple Opera. 
About 700 lights will be used, ranging from 
10 to 20 candle-power. All wiring is now 
done. 

—— The Perkins Electric Lamp Company, 
of Manchester, Conn., have again decided to 
double their production, so as to bring up 
their capacity to 2,000 lamps a day. At 
present the company employ 50 hands. Ina 
short time the number of employés will be 
increased to 100. 


Gov. W. R. Merriam, A. H. Wilder, 
J. A. Barker, F. B. Kellogg, R. C. Elliott 
and John Mather, of St. Paul, will expend 
$10,000 this fall in improvements on the 
water works and electric light plants at 
West Superior, Wis., which will make a 
total investment of $500,000. 





—— It is stated that a millionaire who 
died recently at Vienna had such an antipathy 
to darkness that he left instructions in his 
will forthe illumination of his tomb. An 
electric light is to be kept burning in the 
vault during a whole year, and even the in- 
terior of the coftin is to be electrically lighted. 


—— The Thomson-Houston Company 
have 600 are lights in the city of Cleveland, 
5,000 direct incandescent and 2,500 incandes- 
cent lamps, alternating system. They have 
recently increased their works there by the 
addition of a new Corliss engine manufac- 
tured by C. & G. Cooper, Mt. Vernon, Ohio. 


—— The Hartford Light and Power Com- 
pany, Hartford, Conn., are erecting a new 
building at their works in that city in order 
toincrease their capacity. At present the 
aggregate horse-power in use at the works 
nights is 1,200, keeping the great plant estab- 
lished by the Hartford Steam Heating Com- 
pany busy all the time. 

-— The Brush Electric Company, of 
Cleveland, is very busy with electrical work 
and is running until 8 Pp. M. regularly, and 
some departments until midnight. An ex- 
perimental electric railway track has been 
built through and around the 10 acres of 
works and this branch of electrical work is 
receiving a most thorough test. The Brush 
Company recently purchased the Short sys- 
tem of electric railways. 

—— The Edison Illuminating Company, 
of Topeka, Kan., has secured the contract 
for lighting the east and west wings of the 
State house with 600 incandescent lamps. 
The Kansas Electric Company, of Topeka, 
contracted for the wiring. Geo. J. Bayless, 
general superintendent of the company, is 
an experinced telephone manager and is very 
naturally making quite a success of this 
branch of electrical work. 

—— The Municipal Council of Sydney, 
New South Wales, invites applications for 
the right to establish a system of electric 
lighting and power in that city. Upona 
satisfactory system being submitted and ap- 
proved, the council will be prepared to enter 
into an agreement for the lighting of the 
whole or a section of the city. Full particu- 
lars may be obtained at the offices of the 
agent-general for New South Wales, 9 Vic- 
toria street, London, 8. W. 
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The Pond Engineering Company 
will furnish the city of Seward, Neb., with 
a Holly duplex pump of 100,000 gallons 


capacity, together with the necessary boiler, | 
heater, etc., for their system of waterworks. | 


The same company are supplying the St. 


Louis Stamping Works with a boiler and | 


engine. 


E. E. Garvin & Co., New York, have 


just issued a special list of new and second 


hand machinery, the greater part of which | 
The list in- | 


came to them through trade. 
cludes machinery needed by electrical fac- 
tories and is an opportunity to purchase 
cheaply. Engine lathes, hand lathes, upright 
drills, milling machines, sharpers, iron 


planers, screw machines, bolt cutters, emery | 


grinders, ete., are included in this list. 
Buckeye Engine Company.—This 
propressive engine company has been com- 
pelled to enlarge its manufacturing facilities 
at Salem, Ohio, where its works are located. 


An addition 60 feet long is being finished | 


and an increased force will soon be at work. 
The Buckeye Company have in use over 
2,500 automatic cut off engines and build 
them in sizes of 25 to 1,000 horse-power. 
The company will send out free by mail il- 
lustrated circulars giving various important 
data relating to practical steam engine con- 
struction and performance. 

The growth of the Westinghouse 
Machine Company’s business still con- 
tinues. During the past five years its 
buildings have been extended from the 
square in Pittsburgh originally occupied by 
the Westinghouse Air Brake Company until 
they now cover two and one-half blocks of 
contiguous property. Machinery has been 
added (much of it quite recently) until now 
the limit has been reached and there is no 
space for more. No additional property 
is available in the vicinity, and to 
keep pace with the constant growth of 
the business the company is engaged in 
erecting a_ three- 
story warehouse for 
finished engines, re- 


pairs, etc., which 
will be provided 
with steam hoists, 
overhead cranes and 
all known = appli- 
ances for the quick 
and economical 


handling of heavy 
weights, In addition 
to this, the company 
is now taking on a 
complete new force 
of workmen, so that 
the establishment 
will henceforth be 
operated continu- 
ously day and night, 


John Steph- 
enson Co.—The 
important work of 
constructing cars 
for electric railways 
has become a prom- 
inent feature of this 
well-known and 
long-established car 
building company. 
A recent visit by a 
REVIEW represent- 
ative to their exten- 
sive works on 27th 
street, New York, 
found them = ship 
ping a number of 
these cars to go to 
the different electric 
railways in all parts 
of the States. A consignment of very hand- 
some cars were being marked for Omaha. 
Although (he company has secured a very ex- 
tensive business, it has not found the work 
without some drawbacks, as the constant 
change and improvement which is going on 
in the electric field naturally affects the man- 
ufacture of cars for electrical railways, and 
patterns that will do one month will very 
often be changed the next. But it is this 
constant change which is a sure indication 
of the progressiveness and activity of the 
electrical industry, particularly in the elec- 
tric railway branch, and the Stephenson 
Company is acting wisely in following up 
the work with the extensive resources at its 
command, 


Electricity in Mining. 

That the electric current can be easily 
adapted to mining and engineering opera- 
tions is a fact which is abundantly attested 
by mines in which it has already come into 
general use for both lighting and transmis- 
sion of power. The contrast between the 
wire rope, compressed air and other methods, 
with electrical transmission of power, cannot 
fail to be in favor of the latter system. Ex- 





| mines may be used, and electric motors em- 


| ployed for hoisting, 


haulage, pumping, ven- 





tilating, and many other with 
greater ease and economy than could pos- 
sibly be accomplished by any other method. 
The Thomson-Houston Electric Company 
has just completed a mining locomotive for 
the Hillside Coal Company, Scranton, Pa., 
which is shown in the accompanying illus- 
tration. The machine embodies new features 
in motor construction and in general design, 
and under practical test has shown that it is 
particularly adapted to the nature of the 
work required of it. The locomotive is made 
for operation on a three foot gauge, is 9 feet 
7 inches in Jength over all, width 5 feet 3 
inches, and height 5 feet 6 inches. Although 
the weight is 10,500 Ibs., there is not a pound 


purposes 


isting water powers miles away from the | 





Garvin & Co.’s NEw STYLE 


| construction permits a great variation in the 

height of the conductor. This is a very im- 
| portant and valuable feature, as in mining 
work the conductor is rarely maintained for 
any length at a constant height. The Thom- 
son-Houston Electric Company has already 
made in mining operations many applications 
of its electrica) apparatus, which has been 
found to possess the same characteristics of 
excellence shown in its well known lighting 
systems. 


er 
No. 2 Serew Machine with Pilot Feed. 


The engraving represents a screw machine 
| made by E. E. Garvin & Co., New York. 


| 


oF ScREW MACHINE. 
This size machine is made with and without 
wire feed, also pilot or lever feed. 

The machine is adapted for making screws 
1¢ to 5g inches diameter. In a machine of 
this kind studs of two or more diameters cap 
be cut off from the rod, the ends rounded, 
threaded and head chamfered. Machine 
screws, washers, milled head screws, etc., 
can all be turned out with the utmost rapid- 
ity and accuracy and perfectly finished. 
Any length of screw can be made as the hole 
in turret goes directly through it. The tur- 
ret has six holes for the reception of tools. 


The indexing mechanism for the turret is of 
hardened steel, and is strong and substantial. 








of it which is not utilized in the construction 
of the machine, and the tests for traction 
which have been made have given the most 
excellent results. The speed is six miles an 
hour under full load. 

The motor used is the type ‘‘G” railway 
motor, 40 h. p., embodying designs and in- 
ventions of Mr. Chas. J. Van Depoele. Its 
motion is transmitted to the wheels by gears 
and connecting rods. On the top of the 


machine is placed a rheostat controlled by 
the wheel shown at each end, and on the side 
is placed a reversing switch which can be 
operated in the same way from either end. 
One of the distinctive features is the trol 
ley arm which will operate with equal facil- 
ity in either direction, and its method of 





Mrntna Locomotive Burnt sy THe THomson-Hovuston Execrric Co. 
| 


| 
| 


The locking pin is hardened and ground and 
works in an adjustable taper bushing and fits 
into hardened taper index sockets in the 
under side of the turret. The turret slide 
has a screw stop, and the bearing block is 
readily adjusted along the bed. The cross 
slide has two tool posts which are each pro- 
vided with elevating collars which give a 
fine and parallel adjustment for tools. The 
slide is provided with a screw top. The 
spindle bearings are bronze cap boxes, and 
all sliding surfaces are scraped to a bearing. 
The cone is 844 inches diameter and has three 
speeds for 24¢-inch belt. There is a large 
reservoir in the bed of the machine into 
which the oil drains and is drawn off at the 
bottom. The machine weighs 950 lbe 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING OCT. 
2, 1889. 


411,772 Hotel electrical annunciator circuit ; 
Chas. G. Armstrong, Englewood, Ill., assignor to 
New Haven Clock Company , New Haven, Conn. 

411,783 Governor for electro-dynamic machines ; 
Geo. F. Card, Covington, Ky., assignor to Card 
Manufacturing Company, Cincinnati, O. 

411,786 Method of forming plates for secondar: 
batteries. 411,787 Apparatus for forming second- 
ary battery plates ; Stanley C. C. Currie, Philadel- 
phia, Pa., assignor to the United Electric Improve- 
ment Company, Gloucester City, N. J 

411,801 Wire holder and insulator ; John R. 
Fletcher, Dayton, O. 

411,805 Booth for signaling purposes ; Thos. F. 
Gaynor, Louisville, Ky., assignor to the Gaynor Elec- 
tric Company, same place. 

411,881 Electric firing mechanism for breech- 
loading guns ; Thorston Nordenfelt, Westminster, 
Eng., assignor to Maxim-Nordenfelt Guns and 
Ammunition Company, same place. 

411,833 Electric motor ; Charles C. Peck, Middle- 
bury, Vt., assignor to Giant Electric Motor Com- 
pany, Kittery, Me. 

411,840 Automatic synchronizing commutator; 
Robert 8S. Taylor and Marmaduke M. M. Slattery, 
Fort Wayne, Ind. 

411,899 Electro-magnetic separator ; Richard R. 
Moffatt, New York, N. Y., assignor by direct and 
mense assignments to the Moffatt Electric Con- 
struction Company, of New York. 

411,900 Machine for covering wires and cables ; 
John McCahey, Providence, R. I., assignor to New 
England Butt Company, same place. 

411,908 Electric valve device; Frank Stevens, 
Philadelphia, Pa. 

411,930 Station switchboard and connection; 
Edwin W. Rice, Jr., and Albert L. Rohrer, Lynn, 
Mass. 

“411,985 Cut-out ; Albert P. Seymour, Syracuse, 

411,986 Carbon clamp for arc lights ; Albert P. 
Seymour, Syracuse, N. Y. 

411,970 System of electrical distribution for street 
lighting ; O. B. Shallenburger, Rochester, N. Y., 
assignor to Westinghouse Machine Company, Pitts- 
burgh, Pa. 

411,982 411,983 Electric motor; Philip Diehl, 
Elizabeth, N. J. 

411,989 System for electric conductors for electric 
cars ; Chas. A. Jackson, Billerica, Mass. 

412,095 Isaac La R. Johnson, Washington, D.C., 
assignor one-half to Oliver T. Thompson, same 
place. 

412,140 Galvanometer ; William Thomson, Glas- 
gow, Scotland. 

412,141 Are light; Friedrich von Hefner-Al- 
teneck, Berlin, and Carl Hoffmann, Charlottenburg, 
Prussia, Germany. 

412,155 Trolley for electric railway service ; Al- 
bert Anderson, Boston, Mass., assignor to Chas. L. 
Edgar, same place. 

412,159 Electric switch ; Fred. M. Bennett, New 
York City, assignor one-half to William Carroll, 
same place. 

412,165 Electrode for medical batteries ; Harry 
B. Cox, New Haven, Conn., assignor to H. B. Cox 
Electric Company, same place. 

412,177 Electric motor ; Henry Groswith, Phila- 
delphia, Pa., assignor, three-quarters, to Chas. W. 
Kennedy and Ransom F. Rankin, same place. 

412,185 Coupling alternate current generators ; 
John Hopkinson, Westminster, Eng.. and Edward 
Hopkinson, Manchester, Eng., assignors to George 
Westinghouse, Jr., Pittsburgh, Pa. 

412,186 Method of synchronizing alternate cur- 
rent generators; John Hopkinson, Westminster, 
Eng., and Edward Hopkinson, Manchester, Eng. 

412.196 Electro-therapeutic appliance ; Jno. 5S. 
Mallon, St. Louis, Mo., assignors, six-tenths, to G. 
W. Lewis, same place. 





ELEPHONE COMPANIES, transpose 
your Metallic Circuit or Pair 
Cables. Use all 


Single or Metallic Circuits as required. 








Conductors for 


Reduce Outlay for Cables nearly 50 
per cent. Save interest, depreciation 
and rentals, and secure latest im- 
proved Cables at lower prices when 
needed for actual service. Trans- 


yosition Plates, just patented. 


























‘ 7 
2 ~/ ‘ —~L 3 
3 “ 
2 © 
5 2 
6 q 
7 5 
& ‘ 
q 4s 
10 2 
“ " 
2 12 
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For terms and details, address, 


H. A. PITCHER, 


General Agent, 


Room 58, Garfield Building 
BROOKLYN, WN. Y. 
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OULDINCS, Cleats, Rosettes’ 
Address, 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
Catalogue of Standard Test Instru- 
ments furnished upon application. 

THE E. S. GREELEY & CO., 
S ano T Dey St., New Yoru. 





WILLIAM B. McLEAN, 


038 to 1050 33d St. PITTsBuRGH, PA. 








W.R. OSTRANDER & CoO. 
21, $9.4 95 ANN 62. usw Yorz, 








PHILA aamemes " 


E »- 1ates given and contracts made for Incandes- 
ent and Are Lighting, Electrical Street Rail- 
ways, &c. Steam and Electrical Plants 

of | any system furnished complete. 





FACTORY, 


De Kalb Avenue, 
BROOKLYN. 
: en for Illustrated 











Standard Electrical Test Instraments, 
a en 


VOLTMETERS 
AYRTON & PERRY 
NEW SPRING. 


Carpentier, Hart- 
mann & Co., Galva- 
nometers, Bridges 

and Rheostats 


WM. MARSHALL, 
MANUFACTURER. 


CONDENSERS Standards a Specialty - 


Rooms 2 and 4, University Building, New York. 


ELECTRICAL CONTRACT WORK. 


Detailed Estimates Mad and Contracts Taken for 
BOQuuUIPYP MENT 


OF COMPLETE 
James W. Queen & So. |STEAM AND ELECTRICAL PLANTS 
924 Chestaut St., | of any System of Arc and Incandescent Lighting. 
—t CENTRAL STATIONS, 
, And ELECTRIC STREET RAILWAYS, operated 
——-. underground, or by storage batteries. 


Address— 
EUGENE T. LYNCH, J:., Consulting Engineer, 
120 Broapway, New York. 


SKELETON BELLS. 

















WATCHES 


are the best for electricians, railroad men, 
engineers and othors whose vocation re- 
quires a watch that is both absolutely non- 

magnetic and an accurate timekeeper, 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH CO, 


WALTHAM, MASS. 





HAZAZER & STANLEY, 
ELECTRICAL HOUSE FURNISHINGS, 


32 & 34 FRANKFORT STREET, 
NEW YORE. 





EUGENE F. PHILLIPS, Presipenr. W. H. SAWYER, Sec. & Evecrrician. 


AMERIGAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


~, ELECTRIC LIGHT WIRE, 


“e wagner WIRE, OFFICE & ANNUNCIATOR WIRE, 
—_ ~ RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and malian. G7 STEWART STREET., » PROVIDENCE, RI. 


New York Office, 18 Cortlandt St., P. C. Ackerman, Agt. 
JAMES COOPER, Sec. & TREASURER. 










EUGENE F. PHILLIPS, Presipenr. 


teat PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


- FARADAY GABLES. 
Office, 204 James Street, MONTREAL, CANADA. 


FACTORY, ST. CABRIEL LOCKS. 








Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunociators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MIcer. 





BATTERY LAMPS. 
HICH EFFICIENCY. 


SERIES LAMPS. 1 AW ppIt 


LONC LIFE. 
= wePSOLE aN 


INCANDESCENT LAMP Co. 


i3 to 17 N. JEFFERSON STREET, CHICACO, ILL. 
LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 


THE WYCKOFF PIPE (0,, 


MANUFACTURERS OF 














WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


pete 5 «4 igune, R. R. Ties, 
Poles, &.. 


WILLIAMSPORT, PENN. 
THE FIRST REAL IMPROVEMENT IN POROUS CUP BATTERIES. 
A GREAT STEP IN ADVANCE OVER THE OLD FORMS. 





SEND FOR CATALOGUE. 








E. M. F., 1.60 VOLTS. 


O” BATTERY COMPLETE 


with Ji = adapted for Sealing. “AXO” POROUS CUP. 


The “‘ AXO” is rapidly driving out all other Porous Cup Batteries. 
SEND FOR DESCRIPTIVE CIRCULAR, 


The Leclanche Battery Co., 149 W. 18th St. N. Y. 





PAILLARD OW ‘Macher WITCHES, 


is SEE THAT 
AVOID s 7 “Paillard’s Patent” 
ALL | yaroreangae 
Spring” 


IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATINU™, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDRESs —— 


SOLAR CARBON & MANUFACTURING CO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 


Is engraved on each movement 





18 size full plate movement. 





D. W. Baker. 
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JOHN STEPHENSON COMPANY 


+ NEW+YORK. «© 
Street Cars 


———== SR 


Mie cotsae batovm 
THE KNAPP “ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRICAL APPARATUS AND SUPPLIES, 


ANNUNGIATORS, BURGLAR ALARMS, BELLS, BATTERIES, &c. 
Electric Light, Telegraph, Telephone and Fire Alarm Supplies. 


ACENTS FOR 
NEW YORK INSULATED WIRE C0,, Grimshaw White Core and Braided Wires, Tapes, &c. 
J.H. BUNNELL & CO., Telegraph Instruments, Line Equipments, Etc. 


54 * 56 FRANKLIN STREET, CHICACO, ILL. 
EXTRACT FROM THE REPORT 


—t 





























J-ELLIOTT SHAW 8.0. 


MFGRS & DEA 


DR. SCHUYLER S. WHEELER, MS RI ICay 


— on — 


[Jnderground fire | ight Wires in flew York. Bo supers g 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead are light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two months, carrying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 











THE LEHIGH VALLEY 


ALL VARIETIES. 



































| ORKS, PERTH AMBOY, N. J. 
| Office, Bi of Washington Street, JERSEY CITY, WN. J. 


OM SIO EAST AS4ST., NEWYORECITY. | C.osoted Lumber, Underground Conduits, Tele- 
ae | graph Poles, Piling and Ties Furnished. 


WATSON '& STILLMAN, 





Special Attention to Electrical Work. | 





Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms. ieee ee Meenas Beeciiekin te 
7% View ew 
All our White Core India Rubber Insulation is Same Quality as on W 54 i 7 E nee se all Electrical and Sciep- 
above cables. 18 PARK ROW, NEW YORE. 








BISNOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 





Grimshaw Patented White Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 
R. E. Gautaner, Secratary. Sole Manufacturers, 
Ss Goprrey, Gen’! M 


ys <> : 
« HSS “9 Factory, 194 to 198 So. Clinton St, Chicago, IL. 
SS~ a, 649 & 951 BROADWAY, NY. 


MANUFACTURERS OF THE 





‘ ‘ Improved Sperry High and Low Tension | 
REFLECTORS Systems of Arc Lighting, 
ss 18 &20 Lon TF ANS Claiming the Highest Efficiency, Reliability 
i GORTLANOT Sy Hy and Durability. Perfect Regulation. 


NEWYORK. THE E.S. GREELEY & CoO., 
THE BILLINGS AND SPENCER COMPANY. pi ht dre ng 


Manufacturers and Importers of and Dealers in 
H hi D, artes 


Telegraph, Telephone 
ERS OF BILLINGS’ PATENT Electric Light Supplies 

PURE COPPER COMMUTATOR sy Vate) AGENTS FOR 
FOR ELECTRIC MOTORS OR GENERATORS, Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered Flexible Conducting Cord 

of various sizes for Incandescent Lighting. 


Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete, 












STEEL COMMUTATOR RINGS AND NUTS, 
STEEL WRENCHES AND EYE BOLTS. 


== hf 
DROP FORGINGS OF COPPER,IRON AND STEEL OF ALL DESCRIPTIONS. 
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COMPOUND. ,GONDENSING 08 
16 Sizes, 5to600H. P, Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. ‘% $3," 3 


3,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIO ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical,  Rellable. © Over 300 soid the first year. 


All ghe abovs built strigtly to Gauge,with Taterchangeable Parts. 


Repairs Carried in Stock. 








ENGI 





WESTINGHOUSE 


TheWestinghouseMachineCo pss 


PITTSBURGH. 





SELLING DEPARTMENT IN THE UNITED STATES. 
EW YORK, 


TON, 
TTSBURGH, 
HILADELPHIA, 
T uls, 














$ CITY 
OM ee 
PINE BLU 
SALT LAKE ren” 259 S. Main St. 
BUTT! NT. E. Granite St. 
SAN F ANCISCO, 21 and 23 Fremont St., Parke & 
33, 35 N. Front St., Parke & Lacy 
CHARLOTTE. ? Ae “C. 36 College St., 
ATLANTA GA. 458. Prior St. 


ALLAS, TEX. 
CHATTANOOGA, TENN. 





1830 Seventeenth Street, 
— Capitol Avenue, F. ie, F.C. 





NES; 


Mch. 
The D. A. Tompkins Co. 


Imp. & Mch. Co. 
. E. James & Co, 


PA.U.S.A. 





HEADQUARTERS 


—— IN — 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 
ALL SIZES READY FOR QUICK DELIVERY. 


[= MACHINES SHOWN IN OPERATION = 


BY THE MANUFACTURERS, 


Ee. EE. Garvin & Co.,; 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR '.LUSTRATED CATALOGUE. 












goat SI ‘SIMPLICITY: SELF CONTAINED: . —_— 
‘natu j COMPOUNDS ATT RAI C0. BUFFALO. N.Y. 


CHICAGO OFFICE, 64 SOUTH CLINTON STREET. 


TELANE & BODLEY CO, 


AUTOMATIC CUT OFF | 


ENCINES 


. Unrivalled for Strength, Dura- 

bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 

a PLANTS A SPECIALTY. 


THE LANE % BRODLEY Ch, Sea see: 


CHARLES R.VINCENT &CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


JARVIS ENGINEERING COMPARY, 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINQTON & SIMS ENGINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 





























THE ARMINGTON & SIMS 
AUTOMATIC CUT-OFF ENGINE. 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE RECULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 
OVER 2,500 ENCINES IN USE. 
SEND FOR CIRCULAR. 











BALL" ENGINE 


"EOOMOSTY, : ay b 
smrLicrry, Waa moll 8 COMPOUND 
DURABILITY. : free 
THE MOST PERFECT | TANDEM 
COVERNINC | | COMPOUND 


EVER OBTAINED. | vin —— 
For Electrical ‘Lighting, Ele c eaheal ilteese and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE CoO., ERIE, PA. 








| WW. BOBINSON, 164 Wsshington St., Chicago, Ill. 





NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 


61 Oliver Street, Boston. 








SEND FOR NEW CATALOGUE. 





New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous Wuty at medium 
or high rotative speeds. Highest attainable Economy 
; =. in Steam Consumption and Superior regulation yuar- 

Seapanteed. Self-contained Automatic Cat-off Engines 12 to 200 
= &. P. for driving Dynamo Machines a Specialty. Illustrated 
ZA Circulars, with various data as to practical Steam 

= Engine Construction and performance, free by mail. 
Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
ROBINSON & CARY, St. Paul, Minn. 


WiLLIAMS & PO T'TrE;,, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


FRICTION 
CLUTCH PULLEYS 


-—~ ARS — 













In Use, Over 2,500. 








They are now doing the heav jest and 


", 
» | 
am CUT-OFF COUPLINGS. 
= \ PA 
oS yy be a ° 2 i 
MEA most satisfactory work in the 
Largest Electrical Light Plants. 


Ne 
] (ca ) Largest Saw Mills. 


mA 4 i) Largest Flour Mill 
1 Me . ) loupe Klevators ond 

Pp Os mr. Tae }] Largest Packing Houses in the Country. 
\ ho 7 | ty if SS % ) Split Clutch Couplings and and Pu‘leys a Specialty. 
POWER PLANTS 
. i Designed and Completely Equipped 


ECLIPSE WIND ENGINE CO. 


BELOIT, Wis. 


\ \ 4 , | te 
\ _b : 





= » 


Send for Jul ay. 1889, Catalogue, — nee 
where and hy wham thev are used 


POND ENGINEERING CO.. 


ENCINEERS AND CONTRACTORS. 


Complete Steam Plants for Electric ht and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe mam Belting, etc., designed 
with special reference to Hieuest Erricien 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for } Kew Illustrated Pamphlet, 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA, 
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ARG LAMPS FOR CONSTANT POTENTIAL CIRCUITS, 





We have purchased all patents and rights of the SIMPLEX ARC LAMPS for the United States, and also the numerous 
patents of F. E. Kinsman relating to the use of Arc Lamps on multiple are circuits, either direct or alternating. 

Through our many recent improvements, acquired by long experience with Arc Lamps for incandescent circuits, we are able to fur- 
nish Arc Lamps suitable for Burning Singly or in Multiple Series*upon incandescent light or power circuits. 

Superintendents and Engineers of either isolated or central station power or light plants can use any spare power to advantage by 
attaching our lamps, and thus lighting the streets and numerous places where arc lights are desirable, and past which their circuits run. 





When writing please state Voltage and system used. 








For Prices and Information Regarding our New and Improved 


MULTIPLE ARC, MULTIPLE SERIES, ALTERNATING and SEARCH LAMPS, 
ADDRESS, 








Niro. SGO 








Electric Light and Power Supplies == 


JUST OUT. 


THE MOST COMPLETE CATALOGUE OF ITS KIND EVER ISSUED. 


THE ELECTRICAL SUPPLY CO., 


Western Office and Warehouse, 





Eastern Office and Factory, 
ANSONIA, CONN. 


171 RANDOLPH ST., CHICAGO. 





Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


IRON * STEEL 


MANUFACTURERS OF 






eat 


Ee) |ron and Copper Wire for Electrical Purposes. 
’ PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 


The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for — es has filled every requisition as regards strength, evenness of quality, and 
conductive ca 

Send for oan Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electrié Ser- 
vice.’’ Sent free on application. 


New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 





JOHN H. CHEEVER, Treasurer. 15 PARE ROW, NEW YORE 
The Oldest and Largest Manufacturers in the United States of 


VULCANIZED RUBBER |—— 


In every form adapted to mechanical pur 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
*:, Largest Belts made in the World for the 

! eg oe elevators at Chicago, Buffalo and 
ew York. 
































We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SA LESROOMS. 

San Francisco, 14 & 16 Main S8t., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Baffalo, 124-128 Washington St., 

New Orleans, 54 Canal St., 

Kansas City, 1311 & 1313 "West 12th St, 
Richmond, 1206 East Main St. 


Philadelphia, 308 Chestnut St., 
Boston, 52 Summer S8t., 
Chicago, 151 Lake St. 

. Louis, 907-911 North Main St. Sc 
pale 601-1611 17th St., 
Charleston, 160 Meeting St., 
Minneapolis, 28 South 2d St., 
Cincinnati, 161-165 West Pearl St. 
Cleveland, 176 Superior St., 

European Branch, Hamburg, Germany, Pickhuben 5. (Freihafengebiet). 





Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEwWwV YORE. 
Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Eleetroliers # fombination Fixtures 


UNSURPASSED FACILITIES 
most approved designs for any system of 
‘ ~S INCANDESCENT LIGHTING. 
jpecial designs furnished upon application. estions from architects and 
decorators faithfully R, 








Teed make 





For producin 





| ¢C,00DRICH HARD RUBBER an 


AS eer 


Nonufacturers of of * — 


HARD. RUBBER Coops: 
BR ELECTRICAL purposes} 


@PECIALTIES OF ALL KINDS TO ORDER | 


> Seni FOR ATALOGUE, = 


Y. L-HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y, 











Sort RUBBER Goods: 


for Ex ECTRICAL PurPoses 


Pune ice TAPE : Fe TION 


S/e: Pu] 
= 5 MP od 
= al Prices 


He BF. ie Can 


YW 0ad os) mead 1-1-1 2a A A 
a eee AKRON ,-OH/O. 


Ss. Y. L-HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 





FARADAY CARBORT Co., 
LIGHT GARBONS, 


ELEGTRIG 











PITTSBURGH, PA. 
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—-w. D. SARGENT, sident. 
JNO. A. BARRETT, Vice-Pres! ing Electric! 
E. H. CUTLER. oe and Manager. FRANK A. PERRET, Electrician. 


|) cage THE ELERTRON MANUFACTURING COMPANY, 


COR. JAY & PLYMOUTH pi sep BROOKLYN, N. Y. 


















MANUFACTURERS 0: 


Bag PERRET ELECTRIC MOTORS DYNAMOS 


Automatically samme, Sassen in Simplicity and Durability, 


NLY MACHINES HAVING 


i @® Laminated Field Magnes Softest Charcoal Iron 











~ F 8 OF WHICH 
~ HICHER EFFICIENCY, 
‘ CLOSER RECULATION AND 
SLOWER SPEED 


Ss = ; # ; pet ARE OBTAINED THAN IS POSSIBLE OTHERWISE. ; P 
ge: ne? ail = 


NVESTI ICATI ON Invi TED. 


THE BUTLER HARD RUBBER CO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart Etectric Licht GompPany, 
Executive Offices, {15 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CIiTy, N. J- 


“G6. & G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


MANUFACTURED FOR 
| EFFICIENT is = ARC AND INCANDESCENT 
| ELECTRIC i 


CIRCUITS. 
MOTORS 




















BMPY AUTOMATICALLY REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orleans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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BRANCH BLOCK. 
(ON PORCELAIN BASE.) 





Empire City 


15 DEY STREET, 
O. E. MADDEN, President. 


MANUFACTURERS 


E LEGTRIGAL 


OF EVERY 


Electric Light, Telegraph 





All kinds of Bare and Insulated Wires and Cables, Batteries, 
Bells, Annunciators, Burglar Alarms, etc., 
Insulators, Pins, Brackets, Cross 


Arms, etc. 





INCANDESCENT LAMPS of best 
make to fit any socket. 

CARBON POINTS of best Foreign 
and Domestic Manufacture. 


ELECTRIC LICHT ‘‘SWITCHES,”’ 
‘‘CUT-OUTS,”’ etc., of best and 
latest design. 

WHITEWOOD MOULDING and 
CLEATS at low prices. 

READY FOR DELIVERY, a fine 
stock of well-= seasoned and 
straight Cedar, Chestnut, and 
Norway Pine Poles, from 25 to 65 feet 
long, 6 to 9 in. tops. 


NEW CATALOGUE JUST PUBLISHED. 


Estimates Cheerfully Furnished. 








Etectric Co. 


NEW YORE. 
E. T. CILLILAND, Vice-President. 


AND DEALERS IN 


SUPPLIES b& 


DESCRIPTION FOR 


aod Telephone Companies. 





ELECTRIC BELLS of best quality, also Batteries. 

E. L. CUT-OUTS AND SWITCHES on Porcelain 
bases. 

The “‘UNEXCELLED” NEW “ STODDARD ” CEILING 
CUT-OUT ROSETTE. We are headquarters for this 
most excellent cut-out, and keep them in stock in large 
quantities. Will be pleased to quote prices on these, 
and also other forms of ‘‘Cut-Outs” and Electric 
Light Material. 


“INCANDESCENT LAMPS” of superior quality, to 


fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations. 
The ‘‘ HARDTMUTH EMPIRE” Carbons are unsur- 
passed in quality. We will send you a package of 50 
pairs of these celebrated carbons (,4; or 144 in. dia.) 
for trial, at about the same rate as price per thousand. 
OUR NEW ‘TRIPLE POINT’’ RUBBING CON- 
TACT PUSH BUTTON is just the thing, and very rea- 





Correspondence Solicited. 


InFact, EVERYTHING in the ELECTRICAL LINE 


Discount Sheet furnished to any one in the 
Trade on Application. 


EMPIRE ciTyY HBULHCoTRric CoMPANY. 


i Porcelain Glectrical Supplies and Specialties, Industr ies ' 


» EMPIRE CHINA WORKS, i ' 
at 16 GromeS, GREENPOINT, BROOKLT,E.0.¥.. Journal of Engineering, Electricity # Chemistry 


ey — OF THE —— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 





sonable in price. 

Our new “‘WEATHERPROOF and FIREPROOF ”’ 
Wire is meeting with much favor; price is very 
reasonable. 





RKTT ECO uy 
MAIN LINE BLOCK. 
(ON PORCELAIN BASE.) 











Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. 











— | ANNUAL SUBSCRIPTIONS. = fap. Paper. 
INGOTS 2 MARUTACTURES PH re) x Pp ot re) R-B mF @) | yA E | BO a ee ee $6 00 $6 00 
OUR THE UNITED STATES, CANADA and COUNTRIES 
REC TRADE MARKS. | INGOTS, CASTINGS & MANUFACTURES. INCLUDED IN THE POSTAL UNION, Post Free 900 800 
. THE PHOSPHOR BRONZE SMELTING CO. LIMITED INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 
: 512 ARCH ST. PHILADELPHIA Pa.U.S.A. SUBSCRIPTIONS PAYABLE IN ADVANCE TO 
CF WW!) «| ORIGINAL ManuracTURERS OF PHOSPHOR- CEO. CAWLEY, 70 MARKET ST., MANCHESTER, ENC. 


BRONZE IN THE UNITED STATES AND OWNERS 


oF THE U.S PaTENTS. London Office, 22 Stra 5 Street, Strand ; Glasgow Office, 93 Hope Street ; 


Yokohoma Office, (Japan) "32 Main Street, 


American Subscriptions to ‘‘ Industries’’ are received by tl Publish f th 
ELECTRICAL REVIEW, 1% Park Row, New York od ee See ae 


- Tae BEstT 


sia g Disque Leclanché Batteries 














LECLANGHE 
. ARE THOSE MADE BY 


| J. H. BUNNELL & CO. 
@ OVER 200,000 USED IN THE PAST STON ALL GIVING ENTIRE SATIS- 
| ASK ANY ONE OF THE MANY USERS OF THE SAME. 


Mm) THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


| 7 ys Fs gag 18 Disk LE CCANOnE BK Teer OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 
| thi Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.”’ 


J. H. BUNNELL & CO., 


106 c& 108 Liberty Street, NEV YoRrRs:&. 
Send for our Latest Catalogue No. 6, of January, 1888. 
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ELECTAIC, 





ELECTRIC RAILWAY « MOTOR COMPANY. 


MINING & RAILWAY APPARATUS. 


Motors and Dynamos of ae Types and Designs for the operating of Street Cars, and all 


inds of Mining Machinery, such as 


CRUSHERS, CONCENTRATORS, HOISTS, TRAMS, PUMPS, ETC. 


Full Information on Application. 


Address 16 & 18 BROAD STREET, NEW YORE. 





THAGKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC #@ COMBINATION FIXTURES 


For any Incandescent System. 


Philadelphia, Pa. 


AMERICAN ELECTRICAL DIRECTORY For 1889 


PRICE, #5.00. 


The best and most permanent medium for advertisers in the electrical 
field. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light+and power companies, reports of 
National Electric Light Association, useful tables, etc., etc. 

Send orders for copies of book, and for advertising space to STAR 
IRON TOWER ey Publishers of 


American Electrical Directory, Fort Wayne, Ind. 





CONTINENTAL DYNAMO CO. 


NwNEwvVvT WORK. 


OFFICE: FACTORY : 


42 EXCHANGE PLACE, 162 & 164 W. 27th ST. 


Cc. SCHUMACHER, Prest. V. SCHALLER, Treas. P. CLAUS, Supt. 


DYNAMO ELECTRIc 


MACHINE 





ADVANTACES CLAIMED: 
Simplicity and Solidity of Construction. 
Compactness and Small Size. 
High Efficiency and No Waste of Power. 
No Magnetism Outside. 
Accessibility of the Different Parts. 


Lower Cost than all other known Dynamos. 





ON BLBHCTRICAL pot Sp egy a 
Will be mailed to any address, postage prepaid, om receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 

k Row. New York. P. 0, Box, 








THE PUBLIG 


Is respectfully informed, for its own protection, that 
we have sued the LECLANCHE BATTERY C0,, in 
the U.S. Circuit Court, for making and selling 
batteries which infringe our 


Patent No. 405,246, 


and that corporations or persons having in use or 
vending such batteries, are incurring liability 
therefor. 


IN THE EVENT OF A FAVORABLE JUDC- 
MENT, WHICH WE CONFIDENTLY EXPECT, 
WE SHALL EXACT FULL DAMACES FOR 
EVERY CELL. 


Law Telephone Company, 


85 JOHN STREET, WILLIAM A. CHILDS, President. 





oan - 
CLASCOW, SOOTLAND 


WATER TUBE S 





New York, September !7, 1889. 


ALLA or ENG 
CUT OFF ENGINE 


NGINE C 
ALLE ERIE par 


THE 


Eastern 
15 Cortlandt 





its, C. R. Vincent & Co., Room 16, 
.» New York. 





t Vv ON ST 
EN 114 NEWC DATES 
ER.ENG 








| BROWNE & Co., 
DETROIT, MICH. 


| 


DEALERS IX 
CEDAR TELEGRAPH POLES 
MANUFACTURERS OF 
Cross Arms, Pins and Brackets. 


Cedar Ties for Electric Railways. 
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SAWYER-MAN ELECTRIC CO. | E 


510 to 534 West 23d Street, 
NEW YORK. 













































SEND FOR NEW CATALOGUE OF. 
3 =e” | 
Incandescent Lampsan Supplies 
ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 
CORRESPONDENCE SOLICITED. 
aon es wee , 
a Ble ee see) 
oe ABS! Be 












ROYCE & & MAREAN, 


ELECTRICAL APPARATUS SENOS Carayoaue & ELECTRICAL ewe, 


_ Telegraph and Telephone Supplies, Or EVERY DESCRI/PTION. 
No. 1408 Penna. Avenue, 
| Opp. Wittara’s Hote. WASHINGTON. D. f. 


PA’/TENTS. 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and | | 
prosecution of Applications for Patents, in the United | 
States and all Foreign Countries. All business carefully | shin 
and promptly attended to in the matter of Reissues, | DIS wd TELEGRAPH SUPPLIES. 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question All Sty "Samed eats Gongs, 
of novelty or infringement. . . 

ELECTRICAL PATENTS A SPECIAL FEATURE. All Ticket Cases, Batteries, Etc. 
business receives the direct personal supervision of the | lal irias Glee Sallie Sancta Titanatlt: Gutinan Guak 
nished FREE with the Outfit. 


Manager, whose fourteen years’ experience as Patent | 

Attorney, and seven years as Practical Electrician, in- | Magneto Bells and Generators, Battery 
5 

Belis, Push Buttons. 


sures thorough and satisfactory work. 
EVERYTHING KNOWN TO THE TRADE. 











JAMES LEFFEL & Co. 


SPRINGFIELD, O., OR 110 LIBERTY ST., N.Y. | 





The PARKER-RUSSELL MINING & M’F’G CO. 


ROOMS, 200 and 202 


AMERICAN CENTRAL BUILDING, 
ST. LOUIS. 








UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 














All communications are strictly confidential, and in= 
ventors may address us with entire freedom. 





Our charges will always be as moderate as first-class CATALOGUE FREE. 
work wi!l permit and commensurate with the amount of VIADUCT AEG C0 8 i H Md 
work to be done. s .4 a timore, ‘ 
Address, 








Electrical Review Patent Bureau, Ww. R LIT T EE For the Electrical Review's New 


alogue of all Electrical and Scien- 
13 PARK ROW, WN. Y. T. J. McTICHE, Manager. fic Books + oRK. 
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EXGELSIOR ELECTRIC CO.. 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


o{ FOR “at MOTORS ~<a bo 


WouUuUND. FoR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 











f Wid 
| tl 


< 


iy 


Se 


OFFIGE, 115 BROADWAY,N.Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGACO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED Wi1iIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


& PATENT “K K’ LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 









































J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, OCHICAGO, ILL. THOS. L. SOCOVILL, NEW YORE AGENT. 
q ow szmornrcax suzsnors | Manufacturers — 
ELECTRICAL REVIEW PUB. COMPANY, 
LL 18 Park Row, New York, P. 0. Box, 3,329. e 








Bernstein Flectric({o. 
INCANDESCENT LAMPS 


— FOR —— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the — 


putaide‘yavte. WwW R | T For the Electrical Review's We 1 
Send for Illustrated Catalogue. ine Boake ectrical and Scien- 
620 Atlantic Ave., BOSTON. is PARE ROW, NEw YVYoRrRsz&. 





18 Fulton Street, Brooklyn, E, D. 





H.B.&C. BAXTER, 
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ee 





October 12, 1899 





————» 





>I Central Electric Company. it 
LS N/> 





yy 


TBADE MARK, 


GENERAL WESTERN AGENTS, - 
THE OKONITE GOMPANRY. o:eysceseeerror. 
Wires, Cables, Tape, Cord, Tubing, Candee 
Weather-Proof Line Wire, 








42 LA SALLE STREET, CHICAGO. 


—————— 


Annunciator Wire, Office Wire, Under- 
writers Wire, Magnet Wire, Bells, Annun- 
ciators, Burglar Alarms, Push Buttons, 
insulators, Pins and Brackets, Cross Arms, 
Step Irons, Compound Soldering Salts, etc., 
etc. Orders filled promptly and carefully. 





STODDARD SF OUT. 








The Julien Hlectric Company, 
STORAGE BATTERIES FOR LIGHT AND STATIONARY POWER. 








THE JULIEN ELECTRIC TRACTION COMPANY, 
ELEGTRIG TRAGTION BY STORAGE BATTERIES, 
Offices, 120 BROADWAY, NEW YORK. 


TERRITORY FOR SALE 


ON FAVORABLE TERMS, 





The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
ARTISTIC 


Eleeraliers & Combination Fixture 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelied finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 

Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 25th Sts. & 10th Ave. No, 836 & 838 BROADWAY, 
NEW YorR=z. 


a NEW ENGLAND 
BUTT 60., 


Providence, R. I., 


MANUFACTURERS OF 


g Braicing Machinery 


FOR COVERING 













- ELECTRIC-LIGHT WIRE 


SINGLE AND DOUBLE 


Of every Description 
for Silk, Worsted 
and Cotton Braid. 





FINE CASTINGS A 
SPECIALTY 


EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION, 


Recent tests of four Edison Automatic Dynamos in multiple arc show con- 
stant pressure at the lamps with load varying from no load to full load, without any 
udjustment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
installed may be mentioned the following : 


Drexel Building, Philadelphia, 2,000 lights. 

Barnes, Hengerer & Co., Buffalo, 1,600 lights. 

Star Theatre, Buffalo, 800 as 

National Theatre, Philadelphia, 1,000 lights. 

United States Cunboat ‘ Yorktown,”’ Cruisers ** Balti- 
more’”’ and ‘‘ Charleston,’’ and Steamer ‘‘ Pensacola,”’ and 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, at 
Jersey City, 2, 000 lights. 

Steamer Puritan,” of the Fall River Line, {| ,600 lights. 








Send for Circulars on any class of isolated or Central Station Lighting. Estimates and 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


GS Fifth Aweonue, New Work. 


Shultz Belting Company, 


nase OF 











TELEPHONE | 


| SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 


is made of leather tanned on the surface only; the interi thich is the fiber and 

r strength of the ) ie not toned but rawhide fulled and and softened tr our ~~, Our Bell ne 
pugs rv Agere 7 , and is the only per! ect 

C LIGHT BELT Agents in all cities. d for trial belt. 

| 


R. T. WHITE, 


12 Pearl St., (Room 6), BOSTON, MASS. 









No Bolts IMPROVED 
through the P ATENTED MATERIAL 
— FOR STREET RAILWAY 
ROADBEDS. 








BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 


THOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


EUREKA CONSTRUCTION 


Rolled any weight desired. Patent allowed. 
Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers. 


Mouldings, (leats, Rosettes. 


ADDRESS 


WILLIAM B. McLEAN, 








Nos. 1038 to 1050 33d ST., PITTSBURGH, PA. 





lina moO 
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CHICAGO. 








We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 
has been wanted, namely: | 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


wEwWw7 WORE. 





==, WELLINGTON | 





B AN 16 Markat Street, F Belt Holder 

ery Soy: | as tees | 
eneral me Work, in all branches of] 4 * Fase watts for'chrouians #0” 
ectrical Engineering. Consultation, eto. . W.R.SANTLEY & CO. | 








= espondence confidential. TRY ME. WELLINGTON, 0. 








MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 


For descriptive Circulars or Testimonials, address 


BALL ELECTRIC LIGHT CO., 
18 Cortlandt St., N. Y¥. City. 


THE CELEBRATED 





FACTORY: 
Oth Ave. & 27th St., New York City. 























ELECTRICAL COMPOUNDS. 


TNE STANDARD PAINT GO., 
59 Maiden Lane, N. Y. 


RALPH L. SHAINWALD, President. 





Franklin 8. Carter, 





omnr a ee et oe gyn tg 
Will be mailed to any postage prepaid, on receipt of price. Address, 
BOOKS ELECTRICAL L REVIEW PUB. COMPANY, 


k Row. New York P.O. 

















a 
ee 

















M 
Vol. V. 118 Liberty St., New York. $2.00 Por year 
THE CONTENTS. | Is the Best Ad- 
h iss’ tains 120 es or more, 
STREET RAILWAY insluding 20 pages of reading matter and | Vertising Medium 
illustrati h which 
JOURNAL, ‘A Directory of Street Railways in | Seone™ i — > 
113 Liberty Street, | the United States and Canada. reach Street Rail- 
y A Directory of Manufacturers < #i = 
NEW YORK. | street railway appliances and materials. | W®Y®- 
PARTRICK & CARTERS 


PATENT 


NEEDLE ANNUNCIATORS, 


WITH 


Patent Lock Attachment, 


FOR 


RAILROAD GARS 


STEAMSHIPS. 


For Prices and further particulars see our Catalogue. 




















Chas. M. Wilkins, E. Ward Wilkins 


TRADING AS 


PARTRIGK & GARTER, 


Manufacturers of and Dealers jn Every Description of 


ELEGTRIGAL SUPPLIES. 


SOLE PROPRIETORS OF THE 


PATENT NEEDLE ANNUNCIATORS AND BURGLAR ALARMS. 


We make a Specialty of Bells, Disque Leclanche Batteries, Gas- 
Lighting Apparatus and a Full Line of Supplies 
tor Electric Bell Work. 
114 SOU1H SECOND ST., PHILADELPHIA, PA. 


EsTABLISHED 1867. 











N. B.—Catalogues will be sent to any address upon application. If in the trade, inclose busin 
card for discount sheets. 














NATIONAL CARERON CO. 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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WESTINGHOUSE ELECTRIC mT 


Pittsburgh, Pa. 


Distribution by Alternating Currents, 


205 Gentral Station Plants, Aggregating a Gapacity of 328,000 16 Gandle Power 
Lamps, Sold to July 1, 1889. 


The United States Electric Lighting Co. 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO. 


SALES DEP’T: 120 BROADWAY, NEW YORK. 
COMPLETE ISOLATED PLANTS, 
ARC OR INCANDESCENT. 
UNSURPASSED FOR DESIGN, 
CONSTRUCTION AND EFFICIENCY. 


+ ESTIMATES FURNISHED 


SAWYER- MA FLECTRIC COMPANY 


(LEASED AND OPERATED BY THE WESTINGHOUSE ELECTRIC CO.) 


No. 510 WEST 23d STREET, NEW YORK. 
































INCANDESCENT ELECTRIC LAMPS AND SUPPLIES 


FOR ELECTRIC LIGHTING. 


Electric and Combination Fixtures. 
CORRESPONDENCE WITH DEALERS INVITED. 





1889 











October 12, 1889 ELECTRICAL REVIEW 23 


‘THE EDDY ELECTRIC MF’G Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Eto. No Reversing. No Water. No Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, 11! Arch St., PHILADELPHIA, 506 Commerce 8t., 
CHICAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 




















Weltmy er mama oS | Forest City Electric Works 


Foundry and Machine Department Harrisburg Car Manufacturing Co. MANUFACTURERS OF 
HARRISBURG, PA. Cleveland’s Electric Light Cut-outs ‘ 

Gang Switches irom \ 
6 to 40 Amperes, 


ick make and 
’ reak uncontrol- ¢ 
A led by the Handle. 








/ W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 





IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. | 


Now York Office, Messrs. Fleming & Kimball, 17 Dey Street. | 
New England Office, Messrs. John Post, Jr k Co., 70 Kilby 8t., Boston. } l 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 





WESTERN OFFICE, MESSRS ENGLISH. MORSE & CO.. KANSAS CITY. MO. 


India-Rubber and Gutta-Percha Insulating Co, Ameriral Pell Telenhone Compal 


ALL KINDS OF INSULATED WIRES AND CABLES. 
Chenoa! Works, Paper Mills, Dye Works, Coal Mines ozs era. heme Specialy adapted fo | 95 MILK ST., BOSTON, MASS. 
PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Gity. | 


° . e _ This Company owns the Letters Patent granted 

(olumbia flollege Root Electric Gas Lighter. to Alexander Graham Bell, March 7th, i876, No. 
SCHOOL OF MINES By this system of Elee- 174,465, and January 30, 1877, No. 186,787. 

2 "| od eee enting, house The Transmission of Speech by all known forms 

ELECTRICAL ENGINEERING | dispensed with. “Each of ELECTRICSPEAKINGTELEPHONESinfringes 

Has been established, oper to graduates of the| 


light is complete and the right secured.to thi 
ind Full in- ght sec . s Company by the above 
Scheel of Sines ane of cies wstemmean ce Eee) ne ge be aie patents, and renders each individual user oftele- 

















grade and standing. The full course will occupy | 
uth! says | "Licensing phones, not furnished by it or its licensees, re- 
40th strest and Medison aves New Yore Olay. "| abd ‘Debabad babe ae! eg ' sponsible for such unlawful use, and all the conse- 


meet eee 1 | Rapeas $08, 018 ae 604. 000, Meare 01... Cos quences thereof and liable to suit therefor. 
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Fort Wayne Eleciric ‘Company, 


BFORT VW  AYNE, IND 











MANUPACTURERS 
OF THE 


_ SLATTERY |NDUCTION SYSTEM 


Incandescent Lighting 


AND THE 


é Original avanay System 
ARC LIGHTING. 


The most carefully worked 4 
out and Complete Alternating ~ = 
System of Electric Lighting in ~ | 
existence, Armatures and Con- 
verters guaranteed. 12-16 
candle-power Lamps to the me- 
chanical horse power guaran- 
teed, 








CORRESPONDENCE 


SOLICITED. 





Sle TTERY DYNAMO, LAMP AND CONVERTER. JENNEY DYNAMO AND LAMPS. 


MAIN OFFICE AND WORKS, FORT WAYNE, IND. 
New York Office, Room 45,115 Broadway. meee me hy au f cper, J-amaegmay 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
Ee. ADAM SUC’S: CITY OF MEST ICco. 


— TYE ————_— 


TUCKER ELECTRICAL CONSTRUCTION Co 


14-20 Whitehall - New York City. 


a a eee er * = = * “ 




















CONTRACTORS FOR 


HIGH GRADE 
CONSTRUCTION WO 


* * * * * x  «* * * * * * * 














Gorrespondence of Electric Light Gompanies Solicited. 
Refer to some of the Most Prominent Buildings in New York Gity. 








